
j* jjjjl jl ("1" (ii 4 

^AjuJ\ itj^Jtj jlALUJI ^j^laj >S>4 



2U^jLiH j-j^laJ <L^lie_»j . <LL>.lj^» £^-«^J (fr-t-btTJl jJj u " T ^Ual^lj S^UJI 

Vju t jl£L» VI j J-tbtlH j (^iJl ljIj JL3 2 Ll »xI j j*U^AVt j ^ic L yu r J j f^-iUTJl 

. t-jLiSUt ^it^J^a j^*^ AS jl mi j l( jlJLtU Sjij^Jl Jy4 
fllaAJl 2UbJl 2U>il2Jl <> 2Lu£Jl jl ^ jVl ^LLv j^tf *Lp-Vl oU£ j^aJ I^A j 
oU-iLal (a9 ic LjLJUaJl j oMiall JlcLuJ ^JUoj ^ lilt _j k j^lall 4JlSLtu ^ JUJLsJI 

jjjaN fjA jliiSVl j . jrU^I 2L>.ljV jla^u Yt JyC 3Jl>-I jS\ 2bfca^all ^ jlaxuVl .iJLc 
ujIlv J^US fy-r^".' fUlAVl j /AJji^l 3iiL»Vl j 2Ht£o^l ~«tt;^U"ti J 



pi V1K II ^ ^„' U J llj ^j^'i II ■ 

jjLSUI i^LUI JuaLlI 
<LpJI pi '< ■!< II ^ <Lj| jjJI ■ 

ij-aJI pi '- 'I < 'I ^ (julaJI _l J ^ " :CjJLUI JuaLlI 

^ u «j a II I ■ ~- j I j ■ ■ II ■ 
DNA tf J>LII o^J\ :JjVl JuaLlI 
t jjjjjjJ| j j 1 ^ ".j 5_ijjjJI a -v Vl :^jLlJI Jx^fiJI 



JjVl oLJl 



a _la aJaxwj J ^ 4JcQi ^-Lc J___tl____i j '-uLcj 5 j l a l^y ^Lu. ^ * jj| .j; j" ^ j 

t * 

* « 

ji l^jl SjJii JJIJ li».jL» dljLi tLaJI ^ SjjLAJI jl A P.in^'i nil A_$_£LiJI jLaj ^H^H CtXt— >J Ijl 

,a ^ ill ^j-fl jo^j aJI o^-^J-ol 
J~- JJ Jjl "■ ■ I" V LfljLs aOo I (j " j Jj-ftJI jl ■* I — »H< A , A« II jj jjjl ^j-^* [ igti^*i ' Ijl (JMM H ;j 

j L^i-Liljl I (j \r Jj^j ^LlJUj «.Lal! LaLiliLi. _\ a a 1 a -> >"> \ a Til Jjjjj j^.nl j 



tLJI Lfjti Ji.j Ijl a- I^Jii a _.U II JLL>j 



J— — ^jl - II A_xi jjj a, j>Lijjj_>jJI ^ylx. LwL— >jj * A-lai^o -^ji ^^-^J * *T *** * A-jjLuojJI 

a _> >r-« II -.1 "I >">H Jjljjlj jj"< Jj-;j ^-^J • 1 ~ — 11 SjLjJJ a - _.*\ i ^jjjl • jl * — - 1 1 

A -t_lTl \ () "i /I I 51 ml Cjjl 1 "I ... I A-J_>jJI vlUJJ L-O I jj-i * i^"=^_>^* JJjiJI Aj^l »_iLi^. ^ya ^J^-*^ Lojji 

.A_jk.lJI \f.~...\\ Lj}U ^-LiljV 

: <Luu}S 2UL-JJI -t-J 

la iLi'iLi. jja. jl jaII i ,_ii.ijj Jjl I (j i n a_o£.jJ Sjj'i^ (_jji.l JjLwj ^jJI ol i'i II I a lj 
Jjj aJ jI_i->IIj a iKIJI oLillI a -> ,,."ii ^^Jt JiLi^JI a_J jT.in a_i^ jLkJI oL:Lilll L>!iLi. J n ->Ti 



I Lflo 



UJI 



jj SjjiijJI L jLi. jja. t*Lo— m J^o JjJjJ JJ9 A_iLi LjjJjLi. ^ e-Lall ji-4 



■y i q 'i a j if A t \ . 1 a L^jiA ^j-o A a 1 1^ > A ... a . - . 1 %\\\ 1~ t ■> . ^| ^. \ ^11 ^ \ a '. « 1 1 ^jX Utt H 6jl_o L^_i_Lc 
jjljl-"ll Sjl-a I j J a c-lj^l jl ^Li^Li^. ji^ ^_fl MM^jg J-i J • J^jJJJ-uJI -iLo I j j » ^ tLaJJ 

^j)LJVl) Jli. <J ^-r-'- jl<-Vl lilJjSj A_m_i7,.M jUI Lj jUJI Jlo a jij Aj^a I j ■■■■<_. I (jjJLa HI jl 
Ci\ till ^ JJ I Ajl j Lj»j^.I jj J^Lalj Li jliJI a jj» J-o o I (a-j-v ^ II L; jLiJIj 






La£ A /> ^ — - M ■ ^jjjdl A_ijla J ■ OJ J r«; j iiUl J_j-aJlJL» 
jLi_>LJIj (_5jJ^aJI (j-siiill j '-^11 A_iLi_a ^ Aj J- 

jAJ»X Ala^J _jj J ° <^_a a a II J j_a-*JLj (j V ■ — " j ° 
<«i n-> II ^1 hf j ^ j i i II j j-aJiJI ^_Lc 3 ! U ; _o . 
v_»lj-kVI Lai "(^JJ -t n II J*\j (j II >i ^gj.l n-JI llj 
.n^^^kJI J^jfl ll» 1 $_>1r jikjj AjljjVI 



XX 



V 5 jl ^jji j Laj j^-j a «U\ ».1 Ul*j J^-'-ll 



5 Oi-H 




Lo_>a£l) A l\Ut ol_>ii 0 .(LjjJuLu {y> L»^a J-J^l) 

a <- oljjii 0 (jjl~ ' II a a U > j^. jij I « ^ a 

" ■ l^j A Q 1 . (L_*_o A ~ ~* > 1 >j A ^ U I a A . ■ j f ) 

.( N " i ) ( l , i„ a ^ . 1 -» "i 1 . 1 j m a a 11 &j i <->) A j ■ ■ «-»r 
^Lol jj_o Sj-S-iJI S "> ~> j 

<j-a Aj J., . ^ > . ■ a j i i 1 1 a — i ft 

tAl J J a U r ^l—jj-jlj j j j >1 — — II 

aJLUJI,) A inhf A iU , 4K II J-a Aj 
A_L>La A j 1 1 -y Sjjlj J n-t ~\J nA_j£_j^JI 

.(r j^i) 



It** 'J* 




^ 6-° uj^*e (»>=^' uf^" *>?■ ~^ 

J-*-"*iJ (^-a-^-J-" *>?"-") J- 4 *-" 1 (»>»> ~ x 
£JJIj a^jJI ^Lk-c 

.(^Vlj u^J'j o^j^ 1 ) o^ 1 
ol_>ii)L» i aKll ^y, J. <-»">"< L»j>*j J^*JI 

a Jj— o ^ i_J-l_oj d ^ U 1 a * d a U r J 

L^jj j~- r Ljjl ^j-o ^ j j <«-> 1 1 ^^iflflll 

1 0 'i n jr'jjl .(i JS-i') ((^jli-iJIii 

(j.-itll A nhr j 4_i^4_laJI Cjl^>iaJI ^yH J**3 

^gjl fr^j L a II 6 j-A ifl^a SSj .^aj l ~\ hi .-ill L^_j^j_)j ajJLilJI a iMflfc j ^_aiiiJI J ■ <J-fc*«l ^ 1 H> i " 

H tj ^j.. q'«" II 4 J .ir ^gj Mill ^ I i > I * ■ >■» 1 1 ■ fljj-^."!! v ^1 JjJ>jJ JjJlxjLj^JIj ^LaVI 

: Jb^UJl Jlfc jiaJl J ^ jJL^ll j*l>*ll 

A aItvC j^ii ji Q I r jj /^o eJtUAJ JjjJljLoJLo la ^jJu^u ^jjo^xil ^Ij^JI j^, 1 

^j-Aj (SjJj^iJl) <J J « ^">"> «-Ui^ ^^^.jLiJIj ^j-.aj^. ^^LkljJI L^_fl^]a J^n.ll 4 ill n <_»^Ji 




''if -i-^-jMJ j < j '.LI ■ A nhf 

^ i nki I ^.jl -v II j U II 

(_jjjl >-i-;j) 7> "i II . j "i *s II 




— (aj ; > ^ Hj J_jjJl) ■> f I lJIj 

' q jj " jj^-Ll (<* l«H e^^JoJLij 
jiAi II ^5-Li.l jJI «■ >IjJI 

i^j^. dj-> "i">j I -> ji n->l aj m^llj — 
r(jj ;«*?ll ^ la. -II v_ijULi) ^jlaJI 1 j <^L> J , ,Vi ; Jjj a. ^ ^J) ^Uat A ^>-o ° L-*' 

. (o JS^,) jJI LJj ^Lkju tf fa,,, || JcJlj 

\ i 

tjhlrtmtt >taJ' 3 o^>W 4 fi^ 1 

k LlJI \ L ~» 1 1 1 u j ! ; I a ~> n ^ j a . i ( ~v ■"■ ■ ) j ^ 'I ^fcUifcC j ^ ' 

■ « ""»'» J-^ o J> ^ "' J J t*-*'-*-" 




A a a j II A a U r ^J— a I » j a 
O-a J "> u-J— II *— jj U . I I 

S -M-l ■ II i^LaVl 2_L^1_JI 



I i II jj-a J <4_jL*_ll <■ ^ U i , 
A-La j ~fc II ,Jl ,^"il ^ . j). a _\ \ r ^ 






. « tj ~> II i— &JJ) Ti 1 1I » mnj 



- u 



t \ * A ^ | 



„2 ■ . II » 2 j I -k I i 1 - *l i ^ i 

— «A jlrn"ill» 4 _i -> jl — LJi_J I _j 
4 " k r a . Kj II J . ^ a * ^| a | j 



J^-o Qj^'J ^_j^a_3jJI_!l^a.(<4_A A- i3^JI» 
2 a U II Uj-J-SI j-' ^ * V 

.^OiJI ^jS. jj^J ^yiH 

i t ^jJI A 1 1 *^ I | I (J 1 A 0 (i i > ' j 4__Lj j U j 4 ■» j a j Jo\ Mfc^l 0 Jj^^ j ^jjLlI * I la C j — 

.(V J\r.») USa jl ~_. /> M ... ^L$_>Vl lj£. ijijij oL^o^L* V ^ 



J .a_^JI oU^LO 



5 ^Lk :AS 



4-Ljlj dlj^-i .Sjj.AC ^'jjl L$J Lj -aJI jjL^JI ^j-i iS>aJlj 

* 





A_i ■ ^ ij , I . j^'j * aJ ,j^5L» Jjl (2>^J ah »j (jl ^ Q " ^ Jjl jjl^j^JI I j.^ I 



Locomotion in plant oLuil ^ AS >»Jt t V jl 



A j -> "i in n II AjLjj ,_>u^J j'n t ijil n II l_l^J <Ljl -> "i ml iilj -> "i "> g ,jii n I ILj qLj! i'JI jA« i Jjljjl _>jLlj 

.^jufllll 0 t *^_>»-lLj *^>^' * j-* '.>*■» J 'Jj-J-^' <jl£ jJ LaS ^j-l'A" W- 1 !-* 

^ }U=JI j _>_jjJI ^1 >hj Ijj ^-S-'^jj — oLJ j> a 1 11 jA« ;j oLillI ^1 Lo£ 

A^^a^j 6J-A ^ rtu i 'i l-l^Jj fj- 1 ^ A_lkAj <L^jJi. ^1 J J»1 in J J A^jj^. *2jL3ijj^&JI ^fl I aylj 

jLsJI j aLj^LjJIj 

.A !l 0 L^I-J ^ jN A^j_Skj .JlUjJI Ju^Li J^£. A^j^JI I AjLu>ljJ _3^w Lo ^Jj i fl_t , A ij 

„VjULS iiL-UI oLiLaUI JJL^ J&JI L*3 
^,L> aIac 3^^" .Jl i^iVI j oLojj^JI jjj^- (J j 




^jJI -tail iS (A) JSJi 











ii 




JL^j'V j^^JI jdJ iS_H>- M 



^l La jj".i_> ^jl LoLcJI "■ jLuJI 'j'*,' ^j-fj 

(gi Sj a A_j_oLcj 11 a mil AjJ ^jj^'j L&j 3]! ^ ^ 

A_ijl jjJI a_j£ j^. jll aJl to j j»J Ijj La! ■ llftuj 
1 1 mi ^jl l-i ^ ^Li j .o^-ajj J-J^i A_jLi a_* 1 ^"'L' 

A fl U "i 1 1 jjij *.kj jJt 4_oLc Jl J^». j}L»_<JI a£j^». 
A nil ^J^i o±*- lT^" *-°^- c - a J' ,_)u-o^Ij ^yill 
■ a> '""II ^1 ^jjj L<La J_.L"...*a A_ui^Mj V ^^yjJI 

.(A J£i) a_oLc Jl JJLJI 
jj j II j i i Jl .^;Vl joLo jj ^ II l_ol 



■ jffl 



jr.i'i ^jj 1 1] . ^ B3 1 ,« j u~ ..." oil jj j l j bwl SjI Mill 

Jlu jj 1-> II aj-A J . < ; j .^jMaJI j > j 1 1~ 1 1 (^j^Linll ^Jl A I. -» ■ Hj A_ojj£JL> U | j J j JjUu I ^Jl oLllll 
J^j^oLj j I fl J^o ^^J*^'' P* "' ^J^l~a JJLJ ^-Lc L&jlj A j" ^. A ll 6 j, r^j VI jL-uJI 

.(A Jli) cLjJI .w* iLpI ^jjl 
:2LfaajMjj)l>riiTl 4-UljjjJl AS jjfcll 

j -» "> j A_jl ^, -> II ^j^Lij "t _i ..ill (j-eul n->-v ^_aI ,J_o 

Ijj I _l I j LJ iA"! i< J K II J^a.1 J j "i MM ,jljj J 

^pLo oLu jj» j <(N *J££u) LjjjLI ajjj I a 

A^^ Jj .jLojjj A_Liij A j i U i Ji.UI j'- 1 ^' Cj^ii 

iSjaJI ^Ji JjIiujj .Ja.lj oLaJl AjlaJI Ji.b Ajjljjj 

\J ^ - j"- *...»«'»» II . A^v II -.1 w " ... \l , II JjljjJ-l 

.ijLij I I j I a * 




■ 

^LuiVI ^ *£ _pJI ^jL \ n\* a_u,IjjJLj Jjl ^LliLUI ,Ji _,l jL^iVI jl£ LJj 

if „ • * _ § * 

^ du » J j' -I'^ll a <>■ a oil j ^j^- Qu' " ^jl j-lj . -.1 i^ll JLi&£ 

<^ Jl ^Kjd II jLj^JI jT>^J ij^Lj l£ ^ Jjl OJ^. vili;_>ls 

o^t .Ai II ; .LI .iii'il j j^Ljiil ^1 jl ^I.Aill jt^aJlj .a^j-> "mil ^jl Ja^U LaLcJI Jjj^j 

ig'iVl i ^ O^.A»ll jjJjVI ^yJoJlj (_jjl ^ ;.<^» II j\ j -y llj ^1 JoVl <L£^a. Jj-laJ 

LI .■■j'.VIj 

Muscular System ^^Lojdl jl^f l 



— JjVl 4 J mILi f-\_JJi.Vl JjX6 ^j-fl 1 (J "\ mljj ^jJIj A j 1 , A xJ I 



VI 



Lo SjLc >^-V jL^-o ,jj> JSm II j CtSgjlSxall ^ V_>^J I jL*uV o^- 1 " I' 

.^>i$l jl a 1. "VY • ^Jlj^aj La^JLj (jfLaj » ■ ■»-» II o^.^r j .(|>-> HL») *_*jaj 

^LiAjVl ^^lt 5 _,jJL!I L^Jj .^Lt J-^-iJI * j U _> -s . LfjL; . A> I I J _i * 1 ~i 
— :5_jJLlll ^jLk jJIj -.1 Ul II fjjjjjua l"~« II ^^LiijVlj 

.^i^K* Jl jli. > JUilVI - v 

4_,^o Jl 4_i£. j VI aia JiJj jkjJI U» .A ^^it ZiLiL^allj ijj-o Jl jVl j^j j» Jl Jj^j jl _>^I-jl — -a. 

.Ljjlj Ja. ^ 6J j^. ^all (ijjl j'^-ll) >LwJUll II ^^iLiijl ^Ji^ 3 (j* 

» ia Hj jjl ,Af J--^«; dJ jj i_i^ijJI jl ^ jlaJI ^j-i frl ^mttJI A _i * . <-> j i _ J lc A U. ol -v aII — j 

S^tlLJI ^il >Vlj 





:4l inttl i-uiSj-J 

US 

j , 1c (&jS»3 i^luftt (i.u ) LLJ J£j , Muscle Fibers 2LAAxJI (L^UJl) i_sLJVI ^ .i,,,' 
ijjl j LJ ^ia * Lu I JfiJI ^1 ^Jl j^aj La La j jt r j' Myofibrils ^1. ^ 

: ( ^s 'j tp; I j' fii jac j-S-c a I. J>« II <t a_» 1 1 1 ^" j 1 , .-, >J_! j ;-. 1 1 j j a * 1 1 

Sarcoplasm j»jMj^SjLiJlj j*j o^.a»II ^4 >jM tfia mJIj (^Mj^j^I) l^J\ SjLJI - I 

^j^Lj^-Sjl mil — j In j -> j I pl — mxC — w> 




Sarcolemma L^^SjLuJb 

. <L_O^J I ^LjJuJLj -—SjJL-i C-UlLJt-i 

| fl | U j ,(I) J_o jJLj L_j_l J-aj-} 

(Z) j-«^JL> «J J>j>_>j Uv I o a.^Vu 

a a . j . ^» aII ^al^_flVI aj_ A Jjj—^ k 



n 



Actin. 



H 



Line Line 

oXJ»jUI (It) Jii 




__*.>> a SU'ifl J£ , «n-.Tu> ^ j (A) J^j-L. L$J jj>_>j a_-_II__i| (3I-I--0JI) ^^.l^iVl ^ A-cj rt ->n — V 

( \ N Jiii) Myosin j^u. _*iJL. _-*_>*j j a ^^,,.11 a_> i r> j^JI L jj-UI 
ajlLUL jjui - J. «ll 3-^= L-i— J I ■ L a-u o ^-i £j (Z) j^JLlLa j i U s J_» j^u ajL__<JI —V 

Sarcomere a_<I,a^1I 

i 

a .l-tl a j \Ki q II II U.« ^_ 2 AaII j i___|_JI ^Ll-JI jl h-> Mjj — 

liiljjj pi mJ ail »U ^ i r\% II sjji w j * Lm_ ii Ml o *^ . »J L) i j ■ II jj-Lj-. '-^j 

i UU-^ -\\ -Al.^ill . 

J^t aJ j ■ mall ^j-f-i -_J jJj «Jal >Vl j ."» ll) ,_ > -->l i . ">VI k _ J _Lc LfJjjJ-i .^n II jLjLaj 

Ja*jj i^a. ^ o^LAjJJ ,____L--> JL-..-I jLlo Jlio i(,^*---jJI) (g i S ^ H jl^>JI - i 
pl>aJ A__j__. ^ jjj L$J J_-3l__~JLi I jjj t£>a.l A^a. AjSj-t'mll _JIj]o}U A__Lc__- 

a -I"a. aII ^maJI 

f "i j « .--l^ .A* II (a j 1 , oVLa_-. J--.-. ^y-Lt) J-o'jVI ^ U 1 j _S-JI j-A l u> < 11-ltTl jL^>JI -iJ 

^ jU'i.uj V I ^wajuj (JUMtaJI oV.Af o Jami'ij (a UUSi nil jl AjKjo l|) AjjIjVI o^l 1L » 
„_ilall a I.Ar j cL-LJI ll£ aL. jl jj V ^ »,..'> j LaLaj L|^i ^SaoJI jL-jVl 

jjijlj La j "lA Lajl II , »_,<; AjJLllI ALLixuVl ^^It A_.La.VI JjV 3+-" L° ur^ *Luj 

3-uLllll |»_L. . 4_i*sj S lS _v_-_jlJI Jj___JJ l4-j.1l ->"ii.J A_i_- jj jj4-utj A I, A* II i _ $ _Lc. A 1 u-a-l II oVI j ■..11 

ca_ll_ji fti>.vi ^ jji-Uij 



a_iI,a«1I UlAM *UaJ ^jL-JI jJa^JI a.iKjqH o^LAxJI — \ 

jjj cJJj jc I --'.'J .4_JLuj Ua "■ JiUjJI j-o I- aa II a. Ill »| II J eta j I ■ * >~* 

.A liAi 11 tf t_i 1 II c.l£*xJI JiJ-lj JTJ^*- ij^-! JNtt 'I ^j-* JL>^ -^11 

jji Ajjl jVI a LaaJI ^1 ■ ■■■■j ^JJI _>j>a1I — t 
VL^I a \ um\\ L^LLj-i J,/-.~r< ,^iJlj ^ J+^JIj j-«JI 0-° i-pVI _>aJI JL^saJI 

.Synapse djLiii aJ A_tl.A» II a °_- 1 H ■ I * 

4 J H jl^ojl _)-~« ; I (j | ■*-N ' ^_'J " ^ 11 -' ■' 1 Q * H 1 _' N ^ A ■ . a> II iS»l (jl | *■ II — V 

. Acetylcholine jJ ^£ Jj' -VI Jia JLla^xJI JJ5I ^JL jxl 
^jiZj * j 1 1 II JiljjJI a j_A ■ i o"iU^a->_j^JI oj-4 ^1 ; ' a « 1 1 Jl j.ull J^jj-oj jl£ — 1 

j-JjjJI ^^J) « ; ui"l jl — > i l'i V ^yjjlj < JiljjJI ^jj> o ^JJ 111 IvSjl oLj_jjI 

4jjljVl A _tl. A< II A 8)111 w U,.i ^Jl J.<-i"i ^"i-> A L A» II frl j'..f _J A t ;.<-»< II oLl\ I ill jjkj jdl 

JiJj jl ^j-ijuoj «L^wl£jijlj a A, At II A^iill frLi^. ^^Jt >o ->ll Jji -i .'"l'i ^LjJLij 

aiKII tLiit AjjLij ajLjjl dJjj A^wjLiJ a i,..'iILi Lj^.j^> ; . ^ 1. ^1 II ^ t_i 1 II si r.ii II 

(^j-aLjJLjl <_5J^J i A j li II Ajuill e-VZuC. JiJj ^1 kcj^tj Jik-jii ^ _jjjj**ajl oLj jjV 

Depolarization. ^.LkiiwlMJl DLa-. a_vI,a»|I aJlJJI > L^ajj ji^ix. j a!.a»H 

J» L tdJjj A^ijUJI jj cj^. JJLj ;1~H A * •Aj ^1 J A .1, II A a_. Ill pLi»t ^^it 'J >JI jjj — 0 

^ II Jl .-~'Vi i>UL> ^ >aj (Cholincsteiuse) j^'-i JjJ^JI ^>>i J-«^- 

(■'Ijl-'t ,j^oLi.j jjJ ^Jj Aj^a_j) jj^£ Jj~ii.iV! SjLo ^jU->"> ^ylt. J-ojlj ^jJlj — ls -LAaJI 
j\\ aJL». ^ .Ull I d JJ ^ JLaaJI a a. 1 1 1 c \ .".if a_i jLij j a Ur Jl~ ^JLllL>j 

.1 j^-Aj ...(_j_^i.l 5j^> j a -> 1 1 A_il -tl.H^U al _i o n jj^j j II Jl xutll Jl til ml Jji) 



( Ail jJU! Is^jjjt 2Ujlaj) t <tLiuJl ^^iiLuijl 4_Jl 



j * "j £>jl i II al iJi m 



ai* _^-il ((Huxely (J IuilA) ) L$_a. jiil ^1 (jVj^Vl 

■ * 
Myosin iUkjli 1= i-iiUJIj Actin ^ _•'■_■"<! <L*jj> L ^ jVl 

^JLlJLjj VI Ljj a j J ^-^-1 Jj-uu I Jo j_' ^ JojIjjJI 6 j-A Jj ajj ^ j.j.>o.lL^JI oLj _^_> I 

i Ail <ClC g S j I * 1 1 1 Lj|U^Xf &Laj\-i ^u-i^ j I Jo j^A-a. &jj 1 . ?k Lai I CjLc^jlz^-JI <LiLlaJI 

^1 gJLWS J 1^1 VI (<kk^Jl) 4jK J( |1l o^LAxJI ^L^l 

* ■ r 

Ja Jjl ^yJ-II A_i flll II jjjLijJI ^j^t i Jj-^J c' -"I .At II ^^ol iS'il A_JI ji.it"i 

Ai'ii'i^VI Joji II _>^jS ^Jl A i r.ii (j-* (JjSjJ ml nil Cj^I i At II t_iLJI A i'ii'ijj^JI 

■ A iKjO II oU^jJI 

Motor Unit « 5L*S 3Jl>.$3\ 

^ylt jjlIj ,^1 LlA ^jV .-LAxJI 0 Al .a'.VI a _i I n < I a _.<_.;!<_. aII j aI U. aII ^Jr. _ > xli Lf £J 

.A LiAxU A_iJj^JI LlSj^JI CtljSk, jJI «_H^ (_K>i it'll A Loa * 



J 



( \ r Jii.) a^ji s^jJi o^^j 



iJI A ■ < II A_lUI < 



0-° j*f^ jj - t J! s.j * "* ■! * * 

; i ^jLJ J£ j .A \ i ioi II £j_>_ijl 
Ajl.Atll k_sljJVI ^_yi Ijjc ^ j*J ^ JJ. 

cjU ( \ • • - 0) ^ La ^jIjjj 
- > ^"1 1 a /tl J 11 A_j\_c.^.iu a U . , . I 

A_j_jL$_L]I » ° ■ ">H ; I fl '■ » ' -■ lj II 

a a ill Motor End Plate i > <. 
Neuromuscular Junction a.I.AiII a j II A_La^JL> IJu JL-^VI ^Lio w> *jj aJ.a^JI 




Muscle Fatigue :2lLajJI ^l^vi 

Jii-> « ; U"i ... ; V A-!-!' ,jV cJJjj I (J ;»~J t A il -v I Ajljjuuj A j It " » J) j J . .-i ; A 1. ai II ^jAl .5". I 

L>Jj Ij^Jj .aJLUI ^Lljlj j-'" 11 I o"l a I Ala I a II ^i^jJ A_jjl£JI it^^JL ..i'sVI 
A_4j^Lj j,., < \Llj JjI -. -Ij V jjl jj£ jl-^ ^jJJ (^1 1 .".■">) ^a.j£jM_aJI ajLo Jjj bm ^jJj A LaJtll 
jIIjj J^jJJ ^1 l^a a l,^* II ^Unl aJLL jrLliV ( -<i ^1 ~l lau V) ^1 jj>yj\ 0 ,.'i\\\\ 



j (^JJI Lactic Acid .«i_.-.<M 1 1 



AjjLS A_j^S SLLaaD J.<-»"i ^^la. A^j^JI ^ jn'. mil i l3 jXj lljJ A -> _>Vij .LijL^lj A I, II 
Lo IjJ iiLkJI Jj> 6_>;»jSI AjaS g-iij L?jJ'j «(c5J^") '"'^ ^8^*** •' jj> i.i^VI 

.^jlj^yjl t j. 1 t'i"ill I Ant- {j* a^sLJI aJLLJIj ojjji 



.1 1 



• o^-'^ 1 -? L t "^ 1,l b jW^ 1 _ ^ 

: jj» a LajJl ^ <Jil Ull ( _ S _1»JJI Jjj^ji^JI -V 
d^^JI 0 ^ - j j^LJI-^. j_. ?J <_.ull - . ATPoUi>-i 

Jj)->^H — jjjjjill Jl . n^ l —I 

: ^ J'i oLillI ^ * j -» jJ j n.iall i_oLc Jl — i 

. iStl '"'II ^jj^JI Jj^> 6-LaJI £_1<J 4_ljLi11I Li^LiJI JjljOa. Iklij —I 

. ( UL l+i^LU ^ ?J --- JLuLaJI LiUJI ^Ulil - u, 
. i^ljiJI JJU^JL, UiUI 2ucjVI *}LlJ - 

■ CgjJ>-> n\\ * K.nj ; ,jlj_>->ll k_il_>lal JL^ajl j\f <La^a.Vl J y^-J ~ Y 

. a jKjfl II * I, At II ojji —V 

t JvC Jj jJLJ lilU J^w 

a j 1 . J>» 11 ^aJI — ■ iSSlI jj — (_jjOi^aJI ^Ijj^JI — II ^Ij^JI — q —« ■ aa H 






yjic jJl—fi uJltaJ) jjSu Jl ^LLu J^JH^A^Ul^j^ 
c b->- 4'i > o.M j ji)lSLUl f^j-^ 3 >*-<-> ■ 

— j 'j ■"* ^ v c Lu>- Vl Jwu ufljjLu ■ 

Lij ^WJi >*) » 1 1 111 <itl j» ^jj ^3 5Lp" 3j 3 J ^ >*-*t? ■ 

jUil 1 3 j^Il-Jl J $SLo '1 1^ Js ^lu ■ 
jL-jVi^a'iLu^Jia S^Iult Sj*».Yl uttj&i ui ■ 

jLuijVI ^ 3 in J^dJt j J>1*JI Jl^rtii j-J^Su Jj>»l jj» di jjlxJ m 
jlui *" ^ Jjlj^4 j^ll jjjj 3 1 ^ ■". ^t-.ti 3 j j.j ua jjTu ■ 

3 jjJJl 

4Lo$£j J-»l jj»J fi^ j2\ JJ>I J Jv_uO&JI LAI , il ;S >j J » i I ■ 

J^jrtJl jJlo JjL., a J} >*^J ■ 
JLj_Lai ) ft my H £ ;L> 4 >j_iJi l-jI ,,-i-wI ^ ^ * ^ S 

(i_culjVt 

<Ll1.4JU laaJj^Jl jt |> * ii " Tl ^ c UJ-xJ' J 34"^ jJl3_j ■ 

JkJl jJLieJi 3 1 la c j 1 2 J ■ 
* {da** i^Lc aLL3t!\ j «"i ni"T JL«_>.Vl 





0 




a-la jJLj 1 n Si I * «jN II <3Ua]l ; 1 aj.i'i ir y>~ * j (L^< 0 1* - c»t »J1 ^.'"^ . ^~»" 

4_ijJoj IjLaj .. ^^jVI ^yli. ajj.it nil L$j"L_ji. ^ ^j^J n-k Vlj £-ljji.Vlj (jjiillJIj 

? _pL£JI 

e L>^J >jl£Jt 'iU*Al 

^1 frL^VI 0 At ; jl Jj - JLiAj^kJI AjL;^. ^ j n"i i. i_i jl 4 "■< >J j^l <"_- V jJI ^yjaJI j^LUI j} 

^.iiLlijJI j-a 4j_ival Jil jiK~.ll iijii j jl dJj — (_jjLc JSLio Aj-v o_i j i LajjLii t\ . I o-Ljl 
j .. Laj^ jjill difJ ^ijUo _jJI S jjs ijs^-l ollr»"> jii — j jill aL»^J 4 imilLi La_>£ j jjLJI 
<■ i ili _jJI LfjLi tdJ j r>^->;j (jn^t II ' i^j^"^' ' *'»LIb j-ll ^ j n-> jj-oL" ^ylc jmij ji\ ^"i !l jLi 

^yJI (^JJJ — ^^cLaji. J*\i".i > oltn". jij .. jljiVI iLii JJLJ ^j^ajVI ^yJc ^1 jjVI j\jn\„i\ jji jj ^^ill 

iiUoJI _>jj j2j Vjl jljjLS I d tl ~ | j__oLi) J^qI nil ^ n ui 11— ; I d j I a »' _■->■ al * j »a Ij-hj 
<l^.^jls jjL£l1L> 1 j f I jjl *LL> j__oLi) ^^jluJI La jaj Ij^j < < i;ta a !-«. ^ La j^.l <Lo jMJI 

I d S jl.-. j \ |j " 1 a I a * 4J 

LjJ ,_ > i> jxH ^yjJI _>JoLi_aJI j L$-» AJaj^-aJI A 'i j i II | aV'-^l fr Li^.VI jjij jil Sul oljji . il'i^ - ; 

^Jl .. L^-al -% -> Ij LftjLaX.1 J^jJoj L^jLjja. 4 l _> ; In j 

. 2LujLjJI ^^it Lfjljil a Laa ^>ii$l LiiLaJI »l i\ "» — 

. I o'l" jiLaJI u ^» ; ;^jjl1J a _>rJI oLljLUI ^ !iL-j ^i^l a jl_.al-.ll tL^VIj — 

aJ_^oJo jl ^ * | a" j% II 1 i-vVI A ^ " *" Lao ^"'^ I ^Lmaj g 3 |3 j-a-xJ I a^iuoi ql A_ljIjjJI p I * a jl I j — 

pLjVI SjLoja. j AjLcj {y> f.L^a.VI a j-4 aLilj LJ j j jaxJI 




ol jj^sLIj jJI I (J i n _>^^j I <Ulj . jVI ^"i-t jlj n"i ^j-S ~> i"i L yJ-H jt'i nil oLjjLill 

. oLilllj ^Ij i-w II ^y-aJLc II I (j uUj 



( Asexual Reproduction ) i 0 m ^LSHJ'i i "V«i 



_qI Lj^I^. A I n^fc jl . d^^lj j^. ^ ) 1 ^ il_^o a — fc H ^Vi *J>^ ^Jl i o a U 1 J7~ A ,j-c 

Jl JfOt t\ Ci\ a l ft j a LaL&j <1 >r - . 1 : a J ^ ~ 1 1 J. I ^ | "-j 1 ' 1 ^ JjjS ^Jl La^ajj 

jijij * i_i ill dlij ^ jjji'i Jj-la. IJLi.. LfJj-a. A ill Jj_>;JlJ ^jlj ^jii. *JL)^JI ajfJ A^ajLjJI 

^ jJLij j^K-li liaj . j_._.i-.H j ( _ J i£. ^j. JiU .is LajLI L> dMjJJ jjLMI Jm Ml ^kx^ 

^ pi ji n^ll jjc ^j^j ,Jj_i-> ^aJI (jjL^JI Lj^LaJ ^gjj'ijnll >l milVI ^^ir. _>jLil!l I j-ft A«Sa>j — 

. ^l.^Vl JjI£JI LliLi. ^ -,l ..-^11 jj£ Sjj^JI jl jiVI L^Li. 

: (jin'cv ^Ul j^llSLUl 

: Lo I (j ft ftl ^ jj. 6JC ^ fl_La.VI ^Jlx. ^ u m'l-> ^Ul jjL£i)l 

Biiuuy Fission -: ^LuJl jlUit.VVl -\ 

^.ii Jjjlj 1 ~t ^jJI ^ "fc II j^jjL^JI ^ ml Jj-aj ^yJ-ll A II jUmi U < Ll^jlj n il^Q_JI <l Mil i*i 
( \ Jiuj ) I imVl^ *-i^lj_i-k II oLJjVI ajji^ill S AJ-J _>^1 's'i'tj IjJia. Ij_>i I n i \ n 





I j'ij'ij^ Li^U. \ (j Jjs*. Jj^J Lijj.VI 



'JJ- 4 



Oo 



Sjo^ihJI jioA jkXj^Ut (T) J^Jj 



(Budding) i (1^jjjJ\ -Y 

^jJI Ljjjpj n ftl^jJI a ni5\*i < A AJ ■ «^Vl 4_i_LisJI ^jJx. ^Cj_JI 1 i"n \ j a jj % 1L$ A J II 

^L^oJLo ^ j W _L£ ^ jjlj L_L2k_)jJj J) A k t ^ jJI ^X.j_iJI J) ^ I 
j flj "-J jl . ^ J ' ^ 1 ,' 0 J, J n"i'\ i ^ i ^ ^. V J I A j 1 i 

j)^ i j ^i_£i j_j ^£_ll 1 — A j i -a ">j A j k j v II L-j^l ^ II ^1 M (J_»_fl_i 
A_lC ^Jirf-i ft i_> <(V J^mj ) LoL-oJ ^Vl A 1 I j ^ \j SI 
\ ^■■■** Jjlj"l^"j lj U^J lj ~ \ a... VI Jj) Jlj j) M o" ... ^ A"l 

Regeneration : ^o*oJt -t 






J_>i Lf i\ j ni l I fl J ■ M£ _.Ls c-lj^.1 6.AC jJI • ma II * l~°j Lo ]\c ■ II ^vAjj - Jj- a -' 

^Lllll A iUf Lfii jj-^'ill JjLaJL; Mi I _iU II oLijLLiJI ^ Lol . Jala Sjjlfall «-IJ^VI A-^aU'n.J 

, Ai llj 4_>j_o,a]I jVIj Ua II 'j ' J^ilS Ijj ■> ■ ol a j < ^-j^aJI 

*L<JI ^ z j ->! I S ^ U I g a 1 1 ^IjjJI ^) LjjLiiLJI Sjjj Sjoi "II ' ta 5 II j *l ^ " 





LjjUXJI ^ J^LII - (t) JS^, 

J >"l in n J j-i 

tf Ul(o J£i)^+Jl^^i_, 

^.iln'i.nj jl) J)J>1JI jU-s ( _ $ Jt jilj 

jiuc j-jlij jl -i^.l^JI fe-^JI 

4 I * * j£ Laj " I Ij I a 0 



Sporogony : ^-oi >?JlJ >jI£U» -i 





v 

>ii>JI jit ^ iVH 1 ^?-"-! jSliiJl (1) JS-i 

Parthenogenesis t j ^SLJt jJi>Jt -0 



W J Ml 



(\) iii n^ll Lcj n-v nil jjSjJI . idJj OXj .IjiJI f oVLiiJIj, A*S IaII 

.^jSLJI jJl^ill {y> oVLx ^ ^SJ ((jT) i j i ; ■ a 1 1 2r j a-. »ll "L^LlS oVLiiJIj <£1 *JI (jj^j 

^ La£ ( jt) Aji .,,-.11 "Lc. jn-y nil A_iiLij jljil ^1 jn »'»» 

. ^j-aJI >^ Mia 

jl d a ^- ai ^ j 1 J 1 ' ** U . , , I q_j 1 « r I i ■ >v L r \ & , \ \ ^ j * II ^ > ^.1 ■ - J • t« ' ^ ■ * 3 ^i; 

jjj-u L^Jil ^.acl _>jVLj J^jJI jl jrj-U j' ^M-oVI ij^i 1 1 jl ^Lxij^Lljl a.jjLj^^^ 

* I ^ " . ^jjljVl "'I 1 -^_'J I (3-° ^J*^ j < ^Ltflfci " ' t La£ « LLij I A g mm Ijlj^l A_j ^£Lo i >| ■ ^ ^ I 

Tissue Culture i ilcijj -"\ 

• ^ I j ill A_iiu ^jl^£ L Ml j ^-S I , j j 4_ijl j ■ I lj A j"l II d ^ ... iVI A_cljj A_ujIj^j »l nN II ^ jJLi 
»l n It II oa. I J — ° "• « <_> j . <lL»LS jI jS\ -Li>l _«-i_> I (j ■■> ' «"» j I () " a mj| J>^-<^> 4-*->L"La 

^j-Lc -> I (_jjJI — 1*1 (I II jj-^ J_wiJ ~> *i ._).! lljl ^j-i jj^JI oLu SjJJLuO ilj^l 

jj^a. gf* ** ^1 j-; 1 I j| ni II *lj^.VI Jj'-U-S « h Hj 4_i~iLi°JI ol-jjf^^JI ^ J n~> 

4jL»_>]oJI ij.ii'i ; I (j r jjj " ■ I (jj I A ^ ^ya j i j a '» ^ Lj^Li. J ■ -~ ' tllJj JJ«-»J .(A J^f.i ) 

J.<-> j Jj>L£ 3^ H* ^Ljj 1 _ s -lt Jj' -^^ H 0^-*' • J- 0 ^-^' oLilll ( _ J Jc (JLaJL; I (j '■ ^ J.^^_.l 





VI itljj (A) JS-i. 




IjjLi 




w 



£)Lo jJr aJI 1 1 < J * a ijl < _■ Si i I H 
W I ■ ttS 1 J ■< 4_LoLiUI 4_ijljjJI 

vlj l_ ) j — aj— j — 1 1 ^ I c 1 -fc _t r-- 1 — 
6 j-A <J* "i miIj A nt a [ I \ II 



J£Lii* JjJ ol j II aia ^jii i _ J lc VLol c-LaIxJI LfSft 'jj ' t'AJJ"" if* 6 f 

.iil^jkJI \ i LAjLj^Li A ^ Vi .-.II J-u^sl -» nil j^l) ^jMII CjijJI .^»">S.lj e-ljiJI 

Sexual Reproduction -j ^tuWTt j->l£*ll -i "Lob 

■ 

^^le i^laJI ^-LiiaVI ^LljV LJLt j j£j o^-O^ J >?■ J ty '" **f .pUSilll ,_iIU">_i 

LlaJI <_$^iiVI g nllj 

ai*y3j 0-!^^-* '<*#^ ' (ji^-!^' oLa^o ^ j <^jJI jJLJLi < j-iLJI j_>ill ^ < J_>'i-^ II 

^ & ■■■'■ j ' ■ » j^.1 j ^_>l ^ SjLJI 1"i j_uVI '.Li a LmSj <^jJI IJ — '"- N I* j^l £j II ^.■'sf ^_Lc 
i jLc ^lj <jV — ^-'.^M II ^ iiUJI j _jJI ^ ■ ^-'^ II j^<-H a JJj . oj <JjLLo 
^1 jjJI ,Jii >_iLoLLaJI jt -> II jl Jll»JI jljcl LiLi^.1 JjjjjVI ^^Jc jjit'ij LolS t j T »JiJ> jljcl jl a«j 





. tjjlmll Jj-o jjjSSlI > U "i J nt II JjJj-aJI J^-l ^j-o A if \ n"i-> I al ^j-i 1 | "i Li I 
JjLiVI jljil J-1C i i.^'i ^jit j.^15_i aJJJa. jljjl >_iLa*j{ jl 3+"* u-" ^L^iJ 

_>jL£l]l j^Li 3^ La J£ mil Mil _>jl£iJI ^jj jljiVI ^_i n-k "i_i I n'lji jj^jJI JjjJ 

jljnlmVl I j I'Snj ij^'j^' W-^^-J lj IjJ-LaJ <jajLjJI JLti.^U jSyi ^i.i'i^ II 

. a ' II -.Ij-i'll 

JJt 1 0_i8 Jj"i-v_i Qj-t . ^Uu^VI ^ij&j ±1C t5j^J-oJI ^1 ..ifl'iVI 1 _ylc j iiua II jjLSaJI Aalxjj — 
JjJLj j <_£^ajjVl ^ j mi oil *_o ^^jJI j hi nil >)iLj .1 ■ VI I'.fj ( \) . a. ^ * II ^_JI -.1 j « ■ . ^11 
. ^1 ^ , i\-\> ^illj (^T) ol.iyi.^ll JL»Vl J^JI 



: La-S j J "i .mil ml LhHjJ ' rt .' > II I ^ i M jLLi 

Conjugation i Jl >*S¥i -> 
>l ,,.a\VI . -.1 ;j Uollj .11 Ullj oLJjVl -< LiiljJI oLijL^JI ^ SjLc ^St&HI *JLi 
II \ (j .^>jxl _ux. jljjiVL u ..i'iti II _>il£ill ^1 UJj 1 1 1 . 4_j^jLl_dl ^jjiiJI ^ igjjlj nil 

.Aj» jL5j jl C-LdJI 6jl^^ ^JJLJ jl 

Spirogyra l ^o* j > x : lu,¥i ^ ji _>ia¥l - 

^J-]l j a l—i"> a aJ^ljJI al j nil ^^j) jAiSjjj jJI jui'i VI a>jjJL> lj-^a>jj_l i i.i VI wijJUJ ■ 

jjljiiVI ^jJI Ijjji.jjjj^uVI l-i L?Jjj .Lj^LiJI i «i^ ^ I (j 'm J£ oj^-h; 

— : jjLc^jj 1 n A j Kfntl \ n II «_>iaJI 

-t^^iujiji >*syt-i 

Lj^LiJI ^Ijjl ^nl i i^hH <Ja.IjJJ JjU^oJL) j n i"^o * L_J_^L> 1^-i^.j jj j ui VI ^2)-* (jl U_i-^ ^jLa^lj 
. ^l^^iSI aLii Jjj^'i'il \ n j \_i i Ji-oLflJI jl J^JI JjJ>iJ LujiMIj ^yJLa. aJj! 51 nil 

jl_>lsVI aLji jjx. JjLs^JI U_.-^ II Lj ^L^. ^1 j»\ d I jj_-l~j II oa.1 Li^Li. ^ fj^jZ jj^". 1 

(S ♦ Jli) Zygote <^»JV "LijSj> 






BP 



( JJ , ' " ',» > 'j> 



- §Q — 

Zygospore i-^i _>aJI 

. jj jj^. Uj \ I 'i n <Zi ft * U i -*» .ill wi j^iaJI Jjm-fc S3 ^ i ^ A_A^Lku A_j^ jj^kJI Aj^fl^UI ^ ft iS 

a JMi*. ,>> Lf! i jjl ■> aII a jKII ^1 JmjU II 
. I no L; ; J^LiJI jlaaJI ^ 

0^^" (jljilVI JXjj (jj) i. Ajjji aLiMik. ,_il-k Ull UiS jl ^JJ JjUiiVI jjajj — 

AjJ ^iJI A_L^sJI aLi^liJ J '-^ II - 1 — t — 1 1 U_.-k oLfil J-ji Ljj^o ( _ j jJI ( ^V) LaJ^UI 

. Aj^Li 

• * » 

LaA j Aj^i^Vlj ijjS jjl aj„.\-. II ^1 .-.,/>VLj JLojJLLaJI A_jj,l j _■ ^ II j a j -.1 . j II -.1 ^ VI j <- - 

( a j . . ■ *i -v II A ■ Af VI ) ^J...l j * II ^ j j t .i a I Q *l JjX Jjl a it i 

n jikj dJjJ IjJLA LftjLjj JjJ^jj « A^jjJI ^^JLc SjjULi Ajj^jJI ^Liu>VI j - -" — 




. (_gjjjVI g _im nil Jl I (j"il~»j J^^a. I d i ^ < i jii Jl n"i-> V I Jaj a _>aj£ jljcL) £-113 l5' ^ij^j 



VI r-Li^VI Ul 



. a l_>l j jljtL; j-Hjj LJLc. frljiJLi A_iji. j .hnn U • . VI ^JL; 

dLu-VLS iUiLJI ct\ i\jjaJi\ ^ La£ . cL<JI a_>jJL>VI Jl i^jSjJI ^1 r.mVI J jlj 



> — - j_lI_u T'l ■ .* II Jl a >il ol '^j.'** H JLi--il ^j^'j ■ Lflklj ~ j .■> 'i i j a^ujLJI 

giMinll il^-i-J (_Jj^jJI g jm nil al^jj J-Lojjl^jJh 1 '1 . .1 ^ ^ I (jl-* killj ,_>! 1 Si VI ^Ij ^JljVI 

jj^Jta II o j ** ^ ■ Q ""j ((j^*) ..^11 ^Ijjjl yjl J 1 1 . «^ ^ a \H I Jjjj^" I ^^L>VI 

. 1 1 .i 1 1 ^ I i.i a > V L_j 

Alternation of generations JU».'Vl l^Laj : "Q1L_» 



2 j.-'.-v V II Jyl jj U II ■ j ^1 < " II ^.Lc SjjJLlI L$J A_lJ>l J - -v II J A "I . II ^| ^J,VI ; 'II * 

< I a V ^jL^jlj j ^1 jl £--0 I J 3l ^JL^JL) J i ^ I j "I J ai J ^-i - tfl l * " J "-j^- A j»i\-k II 

i VI j^vo a *j Loj ^jljjJI 1 S II j j "l ^ " ll A-Cj^ jjKi L_*_o I * d "ij j * a ^ . 



. JLa^VI dh Li!iLikJ ^j'l-k nil ijjLfJ v^JJ j J-^J >*3 J A Ij ill pi ilii S^L^ajSj 

-: iJLUI LlinVI 

al II ajjj 1-XiJJ • (j'ljlj ^^-iVl A-l-£s^aJL_ij ^LmjjVI J -iU ^yjJI A-i-o^Jj^JI vljLiJjVl ^j-n *.^*j^__*-oj^LjJI 

AAiij AjJjviLn Vl£il A_aJ ^wsjj ^LuiVI jia. J i'aUILj "Ljl i<-»n c _ > ujJLi_jjl A^ij^jjLj ^^jiil ^olj Lojlc 

LdJliLi. j» ,A-t a jli A_ii ^.Aal 6.-. oAJI Jl^ a ^ a ^1 (Sporozoitcs ) oLlijjj>i-<VI ^ 
jJijlJ (Schizogony) ^ l~»" II ■ ^.sjjlj La_> al jjJI « ■■•«'■* rr a ^ N 11 j St S " I j-o j^jJ jjj-j 



.pi jAaJI j» Jl oL»^ AjLuaV dlj jxj JilH ^1 (Merozoites) oLl»3jjAJI 





il 



( jjjjJI Jj_>*JI — *.r.tr _>JI — Sjl _>^JI <Ls. jj ^Uu jl£ ) L>j!iLJI ^ ^l^l jWi-t ^,L^a-dl 

^~ J "'^ > t * I ^ J * I II ^jJI .1 . ^ a 11 ^ J Q " \ « L i ^ jl^Jal ^Jl Q LLjJjJjj rt 1 1 ^liij JJLJ J ^ ' ' 

Ookinete ^ j^. jjL ^1 LaJ^UI Jj->t> 

Ljjj \ n * Mil i 5 « JI jl J_^. J}j 3 a j 

^jJI Oocyst 0 ^.j 1 II 0 ,.j <l "U>j ^ n 

« fl j_3L_j I njl 1—j jj) "1 j n 4_jlj_» in <a \ ~\ 

jy> jjjjJI g"i\">^ Sporogony ^j-%"ilL. 

Ijlj » "1 ml ii . « . I I * • .1 « I II JjJlJI 

a I _' *> SjjJ j^j— « _>j>l — 1 "1 _i Ij-S — bj 

j"\ A 1 ... . V J 1 > ^ I f 4u-A^JL-lJI ) ^1 i"uf>Vl-t j"l ^"j 0 ' ^ J ^ JjJ "iLjJ I 

. jjLuiVl ^ j_UijJL;j ( <Li» jjljJI ^ ) ^5 j-%">IL. 

Ferns ^ JjLu 3L^>» -V 

* 

^jJI j-ajJ' ^h3^J J> MM ^ I I ^^-fi *-*-£J Cjl s fi j^xaJI ^j^xjjill oLu AjjIJaJI Lb jia^.Iju*JI ^ 1 i -i I Jj-o 

. A l ilhll ol jjill J jL)VI ^il jo. ^jic j-aJJ 
( _ f lcj J«-y (^jJI ^jJ>aJI jjJaJLi (N Y J^ii ) _^;i^.jiJI oLij ^ SLjjaJI SjjJ Ioaj 

^yjjl (jJY) 4_}jijjjjaJI Li^LaJI Jy> JjJJlJI L gj"i-t"i lajlj^. Ljj CjljJa rj IAmJI I | -> Un. 

.( ) f^Slj 7- M 1 1 ^^^-^ *. ...a x 1 

5 .* oLil Mini *- 1_> I L^JLoa 3j -li-il II Jj-o j^ja ~~ . ,-k I j. ^ 1 1 g naj '""* 




iov.o^ ?Sn^ S^a- 





Jl 



jjUILi tjjJOj A_Jo_>JI A-l^jjJI jj-S ^ ■' ^ * J * '-' f* 



Ajjlll " ^)^$ ' ~* a I I I'. ■ I ^ ^ _' ■ ' ■ ^ ^ 1 jjllH ^ I Q ... I I *r Uv . . . 1 1 ^_LC ^ J ^ " " J) 

< fl^JLj ^ l-i,. i II ^j.i | i A_o jjLo ^j-Lc A _i LmLj3 Ojljj J) ^ i~> 1 < f" ^LoVlj iLoJI jj^sL^aio'i' 

.aJLi^o J^LLaS Archcgonia 1 j'-jr S J^LLaS Anthcridia Ljjj^iiVL; 

Jjj-i ~ ■■ ■"■I ( a . >j ^11 -.1 ^ .1 ...II ) jjl £L£Lt*Sn Li jj_>ljVI ,3^> jija S3 < ~ ■ alii o»_> - 

jj-S j »JJt '_' '-»■ ( _ j _o_jj_^ ^jLjj ^1 j_' ^""j A_aJj}UI a -.«'«" kiLlj Jxjj \U^) 



^-*L>j'j LsL—j 'jj-^?- A I uj^i 



5^ILiJ A J If Jaj 



Lj^ ^li'.i n II Cj 1 i 'ill 



. &1 _i ~> II J _i til ^-o^j^aJI 0 1 Jill j) ij^g ^ -> _i T. i n 1 1 Q \ i 1 1 1 ^1 *i j 0 

(<j) f" f^'>?^^ ^ -" ■ "'> *^ (o^ ) i^-°J^>?- Ij^-Aj 

^j_aUoJ VI ^ ft jjo ^ *i 1 1 l^oJI 5\ j -h ij^j g VI— i I j m i ^"ij 

.pLi^VI ^ JL^VI ^SLO 

Lyxiji (j 1 i II Sl _i-> SjjJ — o' JsH"' iJ"* J^?""^' ^i^-*-^ lSJ^-"^' *Ji* VI ^y> 

(^^LluVI Jil_*JI)jL^VI ^ jj._m~i aJJLJI ^Ioj JLi - JjVI , L^aJI ^ I a "i j j->— 
L^_ii ^'K"i_il ( a U_i,.i j Jjl jx. ) ^1 jjwl^^j^ll J5~i"i_i 1 _i»i'i-% A_ji j^L^l; j 

.J qU"i II Si _i -> S_>jl ... oj jjL^jJI ^j-c_jj ol j,_v n o j^j-* SjI a'lm^U 1 V 




Reproduction in flowering Plants) ib^JJlLjGLufl^^plSuJ! 



(_gjjkl ^Jilj Lftjjjj I T.i'i'i ^^iJI *-iJ^' oLjLijJI ^y" A_Cj n -\ n "Ljj^jJI oLjLijJI 

ajji •<-> _>l »if I » Ti -> II Qjl t'i'ij A I Da n ol i j i jft.t'.'i ^JlJ I jj jxll al Ini ni Ij^J uijlii 

-j'. ^ Q a < " 1 1 j I i^Jl 6 j a j"l 1 1 i <a ■ a ~* S *l I j . At II ^£-4 ij-AjjJIj a a & i a jl a m»I ^Jj 

A _i tr.i^a. jl tlj. *-*JJ J 3 -;} J)-" *j-AjJI * ttia nil 4-JjJfcjJI plj^VI J^i 1 L$_aljjl Oj^pj 

. oj±> _>-> VI ^jAi i ^j-ij « i_iLli]l .j /i ml 

a J_l -> j ^ yLj j\ i JjLuJI J-a-» ^j-o vlLljj Ja 1 ft . *J Ij^Sjl ^j-i L-a£ 4_i-fljJa 5 Jj a J Lol jL_AjVl \ i'linj 
wS^ju *-c j i"i n ol rtjU i"i ^j_AjJI jj -fc ft II j\_AjVI ^ ~\~\ jl ( Ujj ~\\ 1 1 1 Sj-Aj^ 4 j U j I 

_>^j-»Jlj J^iJI ^ oljj.il L 

o-° u>^'j J^'"-l* ' UlaJ (Bract) "lilL. cjjjo i_5jj .kjj ^ (W J£ii ) Sj-ajJI jr>^ 
1 1 a a\< jj's'it (Pedicel) jic u-^- oLjLiIJI j^i ; ^Jt Sj-ajJI J«->"»j j^-V oLii 



1^ 



J-^-lij y-l till j Jji-ll^ <_LL£JI jl A-ia. j jn\\\ ajj&jUj . (Sessile) a ...U, Cj^^ >=».VI 

a _v 1 j (_jjJI Uj a « II ' d ' * Ur* J >1 C»* * *-*-)jl J 

^ ji; ^Sepals ; .,ilL; jjG *l jl qj>^< • 5 j-*jil ^ jLi-JI ^11 (Calyx) ■ 

i j 1 ^ 1 1 II t. Ij^VI LjL^-a-j 

jl . aV *-\\\ Jjljt aj-AjAJ 

c L.jJI J jLLoVl 
U^a (Corolla) ^^LIib 
. J^I^JJ ^/LSJI ^ ^XJI 
ji^l jl j^.Ij u-Luo jjjllj 
^1 (Petals) o^LuJIo-o 

_i \ -> j Sj— 4j— 1— 1 * _i i.i i -> II 
v \ \ \~\ II A j Ur ^LojV qIj."i^ II 

Syb^JI ^ J^a t Uaa (\f) JSJi 






( Perianth) ^j-ajJI ^iiUJLj jL^?. jUJI J> L&a *ll jaj }S1#* . £j>ill 
J£ (Stamens) * j umVI tf j'jj 1 j - jj^": ■ j:^ j Xr (Androecium) jJIaJiH 

ajljjI ^it. ^j'l-ij (^Jl Anther d yull <uui ^^ir. J n ->j (Filament) U>^ £yt \ ( » 

.(pollen grains) j-UUI ^LSI 
ji carpel j iL Jj^ij 5 j-*^ 1 j^- 4 ^ fr^ ' J'^ c (Gynoecium) £LU)l ■ 

jij .ovules ol-L-ij^iJI (^Ul ovary u ^<j ; alL ^ij»J j 4-^tVi.n a_L _£JI a.i£.Ls ._>i£l 

Jjc jAj i^ill jI*j_5 . j' LoCllle jiiji ^jlaJ Li£ i ^ i il jl J_il j£JI fca "I" 

. |*l till u j-^ A j If 3"" 1 "' B stigma ,■>,.,;.>! L> <_tjjij ^jJ ^^^iu ^ ^ T> j ajjJI ^ n .> 

jl.i£.L» 4_»jioVI ^ jij jl V jl ta J <GLi , £ ^lll jl j^IxuV jSuBJI ^ I d ii\ It aj-Aj>J' f >^ 

fl^ll J^-j^^J-fl wjl Vlj _i fll*i1l I *i_ilrtf ^*I-J i CjI . Aj^aJI jl»X£.Li ^js^} ) ^ II J t ^LiUI j | -k 

(^) JJC \ (j io JSj Lj^Li. |J-»jl ijj^'il Ljj^JJ Lai i. it'll Li^LiJI ajjS J^a Ajl-^ i"i — 

jjL; ^L5J JLia. ^1 Lfla JS Jj (Microspores) Sj.ii.^ll ^l^aJI ^j-a-^j _i« i.^ll 
(Tube nucleus) Sl^JL* LaaI^I ^1 Lol will Sl^JI ^-q'^" 

.L^IjL^J ^UUI <J^lL hUu (Generative Nucleus) SJ^JI Sl^JL* ^^Vlj 




• 



UN** 

J*lj* (VI JSJi) 



jj J IS II 4 ■ -^jj j II I ' i " — 

jlj^. ^ I (■ I- • ■■■ ^1 '-I < 

1 

(Funicle) ^j-, Jja ji Ji*. 
jlj^JI I j ll J_^3 d^U 

LfJ j^. «J (*-j-jI j-»-ll 

(Inlcgumcnts) j\ c. 



.i^kj^JI <U}U. ^y, (Micropyle) 

J<L> LiMi. j-»jl ,j^> LL-o jJqjGJ Ljjj^ ((jV) ^Vl 4-l^_jjj^JI * l a. 1 1 » ,,.o\" a . J^.Ij ^.i — 

ii^uij j n\"!| j ^ j 1 1 j , Lj^LiJI ajj& Jj-a AjMj J l-> (^) ol _i i ;..-ill J-it I j 'i n 

(NUCCUUS) Alj.nj^l Uj->j ^Ul (Embryo Sac) ^'ij'.-JI ^...^H 

— : iJLlJI J^.1 ^Jl aJJ H ^-j<H Ji.b ^ - 

^ i i i ~. 1 1 ^j.lj'nM ^i^]o ^ J£ ^Jl £ j-^ I j "> A £*LjjV Zj\ y> ^>^Lj ( I • ) Sl^jJI * mi — N 

^jAjI _q_lJL_> ^jl—fl^JLjj ^ I j i ft II ^j--^^ II U -j ^Jl A 5— » I mil OljjVI ^j-o > ' ^ Ij J a " *' ~ — T 

. (Polar Nuclei) j.»"ijiUtll 
y>jjl mm' (j-s * j *£ | ^ 1 1 1-> 'I ^.i i\ 'I ^jjL JS ^-LiLjji Jj^QJI »l _jj> J$ -Is ' ^ 'i — V 

• Lj^Li. jjiiJ ^i-'j '"" f j 

^\ \A\ II jJLj j (egg) ^ ■ QJ j H i,<-»"il 4 _>U..i j aAa.1 j j ; i \ ! I <-»Jj-4JI L>!iLi. O^jJI jajj — i 






Jj jl j l-v IL» I 0 Ji'iLa. jLj-i- 1 ' 

LaS (Synergids) j^xcl^aJI 
ajjt , II iiliJI Lj^UJI -» 

(Antipodal Cells) 

a\ % JJ j .!_» > A iAj i II 

.(So J£S») ,_,L^)U 

Sj-AjJI a MJ a Jl i'1'irtll J^a j-Liill 

i 

: II ^1 ■ 

j-Uill ^> Jl i ^li ^jiill - > 



^y, oLij ^^ir. Sj-Aj > hi j A Jl oLij ^^Jc S_>-Aj killa ^ V_S_1J I j^a. JLiiil i 0 . ~>l > • ^ rj nt i -t 

JjLo A i j » i% JjI^jc jjl^jj Itn oLjLijJI ^ U K II yi _i a l"i II ^ jT.ij ■ 

. a WUj Wl 1 ... A \£_ \ ■ . A .0" A 1 I ... A 1 — 




Sl^j g ^ iilj ^ULDI A_j^ijl J^Li. a jjJ I ^Lilll (^) Sljj iJISju — 

.^yj^LiJI ^LojjVI j»-"<Lj a^jxi.VI ^La.jjJI ^jjjLij {^jf) S'^j i>J^^ (ij^) i3 '-' 




(jr) (iJ) i : ^i t> ^iai^+(j)iu^Si3i>i 

■ 3 >*SJli SjJLJl Ju^SLi -T 

S.i^ljJI AjilaJI olj Jio j (ijj_ > A i uj jjl jjjj) aJLJI 

dj^J J; I *■ . A ,j ,11 c a 1<- I jAi 1 II iiji_lr.l 1 ■ ) ; a ~* " I" "r^-*. 

^.i jjiJI ^ ni .i 'i j 4_>j_j£Li tLjj'l ^jjjujjjVI ^jit. jji 1 1 1 ^ j>"i_i jij — 

JjjJ^i-j ^1 oLijJI jlnnj Lua (a_u^xujj jjl V. jj) aJL^JI a j-4 

_ili <->"i"i o_i-> [jjS a 1 8 olj jj.i> (Jj-o tjj^ ala ^.a j 1 1 1 1 1 »l jc. 
JLLo I (j .ilf j^Jj Sji/iall J^j^ll a 1 1 At 1 II AjdiVl 



_, i .^=v Vi ; ; i.f (^A) jii 




■ 

LAjjJIj oL-iji-o^-A J* I j J ji ^ **> J j ^Auj "M* I ^-i j j^JJ -IjjJI ^ j~i \ j ^ jJ I \ j ■ A \ i o 

• • • 

• i'jJ 1 ^ 1 

False Fruits 1 2L)M£Jl 5 ><aJl - 

1 ij 1 v *■ ^ ^> jJI ?- L&jJI JLx» frljjJL) I (j ■ OJ | I jj£ e j-i. 1 J I « a ^j-jJI Sj_ojJI ^j-A 

JI 



. _jl 1 .-. \ I ■*r.if~- j 

Parthenocarpy 1 j; j jbJi jU-jVl - 

0^ rtj^g ^^uLjLjVlj j^-aJI JULa VI A \ I rtf ^jj-U Qj)^'*'' Lg-jV jjj-i JjJ-Xj Aj-aj Jj-j^^j ^-A 

j^J^ I <_j j ^ l~ > LjLl ^ j j a ) 1— i_U I -j 1 a ^ ■n'^l S j j all ^ y w j I j r I * i a I — ^ J-^ 
II Jjjj^" I a^j j > II ^ j | ** S I ■ • 1 1 1 ^ 1 1 ^j*-* d a Jj-ii-iLj Jj^jI * I taJS _J (^Ij^-^H 
.aJ^o ^Jl I '*l a lj iQl fclU ^aJI j ""'II J tj ^Jl LJLc. jjAaJIj jL&iJI 7 . ' — 
IjLi ioL> >«_^JI Jaj^ijj AjJ'i-^ />ll A-fjljiJI jl j^JI -»;...; A-jJ ^»JI JjljLillI ^j-S 



a_jLc^j aLaIj L-oJ Ijii-j jjx^-o jIjLl^JJ jjl L aS* < ^c-oJI 4 ^oa jw j ^jj * ■ ^ I 4 ""> L . .-^ > j_j 

(N ^ J££. ) ^LuJi^U 

■_■ * Ml ' ^jjJI I i jJ I Lj jhAj 

"'V^* 1 1 a — f j .^tl a \^ ~. a. K 
^ O 1 ^^! ' ulM.rt^tt (i) 




^1 



t 3 UOfllJl 




. JJsLJI t-Lc _^JI n..i"> S >a I j S' iJ 
. i^liLu I o j ° ^ -j'' * 1 1 ji)Ljl^_i^JI J-^ ^Jl A SLi_fl ^-fl ^ ;!■;!! ^JjLuJI 

jj ij ."rj^ l J^_JI ~y il_Ui J 0 j^ij ^ ^ I S nr I g J HI I J)^',' J) . A f 1 ' . ' J ^ ^ I ( ^ ) 



■ t jjjj'iiiij)'iiii'ill Jj^-o^A 4 _i *i _i i Lj ^Li. 1 | \j i 1 o_i ft J_^. * A_j^_l-o i_i ij J ^j-o ^ jirt^ II L jj)^'i'i 

AjjJLj ^ I C (J-A-X—J J-jLxu j^_fi_J ^J^_J^_iAi L-j^Lj^. ^ a hi - ! Lj ^Lji. a 'J 1 ' 4 > * t \ I .J^ ^J_^.lj i ^ j j — 
.Lwajl 4-ijzLj_o 4-ijJo j I4J jl jilxjj * j.^-%11 JiJj "L^ldl oLjl ^JJ=JI 

Li^LkJI i j^s » ...a'." a^s^jj^. L>^L^ ^ Am"i <i j j * *> 1 1 j 1 1 JSL! 4 \U . Lj^Li j.^. _4j — 

(kjj V • J^--) ijjjjJI oLil II AjLjjJI ^ ^jjS^j 




/ \ 



(o) 



4j! ji \SXL 



/ \ 




(0) 



® © 

/\ A 



(0) 



i 



t t t t 

oi^. (T>) JS-i 



^^^^ 



2 »j '> ft II -,1 Mj , ^ II ^, > <_i_Lo_c j -1 t 
JlJI iL^I ^ t _icL_ilUi iL>. yk (i) 



vi i: 



oL$_J (JJ>ii>-J L^iij ! >wJl il>. jA 

•(0 Y ) S^j' -k*-" Li^- 
Ljjtajj Jjl i_gjjju> p>\ 4_L^j^JI 

^1 ml it * in i a J*-ll ^j*-*^— 1 

(u) ij-^^ 0 6^ csj.^ 

. . a. --.'.II JJ -.1 .j ..^11 J) 

' _'J ' * ' 1 I - , ^ J| i *j\ A II ^J^UflJI 



i> uj^h * ji^tJl t-*J5^j 

Acrosomc ^^^i ^ j-IjJI <_ojio t^j^j^Ji TV L$_> Sl^j Jx ^jlau i ,_>-i Jl (1) 

^yO J j ... > l_4u0 A ■ ) _S-J I i-d^Lc ^j-* (J^- ^LH^' I i ^ J-AAJJ . ^-X-Jj_a-ijJ L_i^JI ^Shjjjl jj-^J 





jj ^11 II o ->i ^Lila-i-i. (ITT Js , . i : 

. A \ts^\ ft 1 1 A t ^ j^gjl ^1 mi I J 

I jj "j^ " w m " J Tl i * S (^) 

5_«JiUI a_5LLJI tf j •, o II plj , -> II ,_,-<- 

j^laJI jl^j^JI ojig (o - TT) Jii <-«J^! ^H! J J>=" (> U>^> 1 Jj^K-i) 

^jj^j . J)0 ^11 j ^-^.jJIj ^ A 1 1 II ^jJiLi^j j ^ < \a)\ j^L^MJ ^^ijVl JxuLIlIJI j\ | ^jj^"*,* 

* .. _ * 

-_sj^> l_^_)L£-j ^jl J' ^jl j nil * fllS ^^j-aJI A j U \ jl I ^ II I j_A frl i /~\C I ^"iij 

fcAA ^ j£uJI (^jLAaj (j<a^f<Jtj . jj-a^aJI ^-ijj^J ^j-hW 1 ((Ovaries) jUa-i-iII -I 





^Lol & ^Lu> »_L i ^ U,„l y> Lofla ilii J£ ~*«~ : (Fallopian tubes) ij>Hi ,^jUi 

JjjJU 4 jt i, r»l Jjljj J^^jJ «LaLl^VIj wijJLfi a Lj_i 1 . .-i > j-J I Jo^juw ^jl 1 1 aj idJjj . *ll 

. * a j 1 1 j ~* « - . 1 . ^ t \ I j . ^2 ^ |c a< " Swui Jjl~ *" ^ ti hfl^jjjul I>1 iSlI ^Jfi 

u Lit j'j^-; J jj-o j o-^^ 3 -" .1^. Jjj^ ^li ^^viS SjL+c i (Uterus) 

. j ,1 "■ ■ I ^ * . . ■ ' > t ^ I ji'i-v I I 

A -k'iftlLi Vi" j j^-jJI Jjjt ' J+'J ' j 1- " ^ >"»• lT^! ^ Ajl.Af Slji l Jj^*Jl -a 

O I ;LU < ^jfl oil — mU^j J n* _i ^Jal i jJjLtu jjj^ frl.. " ii * i jliifl J.'fl rt »\J ' A _i 1ml \" II 

■ II - i ^vi». pLjutl A^lik &J - . ■ i i 

IsLiill I « U N 0— \ V j^ix. '""•) ^>i>JI -X*-> *-iJJJ A-L^aj ^^jj^U JUu\ HJI jl (] > II A-lLi. j_i ll'i'i 

ol— ijJ^jJI ^LijJ \ % . A i i I IsUlxj , 4 A^uj 0 • —1 0j_&£ jjx j. -■ II ■ ^ijjjLjJI ^jjj ■"■■II 

. (Menopause) -->^ll j ^ii^-jj ^Jl "j,LLj Ju^&j j 
LiiLiJI it j «a - l ]^o «jl (l — V i J^r») y aj ■ -II ^ . A _>*JI ^L^iJI Aj^ljj Jaa.Mj 






!>^4J1 > c.Uai (tt) JSii 



(i) 



'Ot ) 




i to j££ ) 



: ^(Yojsa.) 

Li^Liw ^ "> *i a. \Sj3 " - " * ^ ... a %l (jjV) a. j aVI 
a j-4 ji Ji "i ) (j V^^ jaaj ) I I ol— i — ol ( j « ■ <■ "» 

( 6 t****H O^ 1 ^ 'i*^ 1 <*-L>->* (v) 

Aj^jLj < }>.~*\ » m!^ w "** j fl Jjl a I •■■ Q *l 

* _■ I I I 0>^J ((j) I * < L > ■' ^ ' ( 

^ ...a i "j , ^ | U all -» . . . ^ II j % O «i > . ^ . . II 

i> jj J -■> « I ...a'.l ( Jj) <i_jj_iLi!l a . . ■ II i i K ! I 

(> ■■■ «'.' -^j ^-J-^ f^-J i^ 0 ^ 



Breeding Cycle :£jl _>tfl 3j>a 





Alh 










J 






v ' FSFj^ 













■ — '■ j j-xjjlj .UuVl ^Js La£ Liji ... ^ ,; v A at" A. ^ II oLuJaJI ^-i oljj.JI a j-4 S.ia ■ 'I'^'j i^jlj^lll 
■-■I ■ ■ II £ Li-il Jjl ■ | -II JjLiIjj L» _jj ^ A i "< j ( JL1I ijjj) i Jjfl ■*!! sj call 

Menstrual Cycle 
( jii ) ^^ji 

: 4 m£$fS\ ^ A.L-w - I 

Lj-al ■=» "i II SjJlU ^-oLoVI II jj-L; 

(F.S.H) J^a_^ajJI Jj^o^l ^ oyj* 
~ ' , . v j ^fcj " II j a a j ^. w-^j .j 1 1 I j — A 

(Graafian follicle ) a I ,^>j-^. 

yAj ^J*~* "'J .A i^_t^xjl ^ 1 c A„jj) 1 n II 

I * J * ' . fllj A I . ^ i j -v jj 6 " 

^Ul (Estrogen) t ^ ? .j_ >i i-iVl 

. ^ -v-jJI Ajl U > «Lajl _^-Lc 0 U»j 




j ^11 ^-a>^ 




O 06 o 



A 1 . yaj 




j ° i a a II i^-^v^JI fj n mi a * *t a * H &„ijlU ^-ol_oVt a a II j j Q ' I * 1 j ** a la j * II 6J-A j, i ; 

^-iljji. A li,~ijj_a. jl -k til ^jJI ^J^jj . Q n In 1 1 Ijj J^o £_»I^JI ^^J-)l ^j-S jj^J " 

,t^l^ai a 1 . a Li ' * > J_j-o ^ . s j I a a H 1 j a . ^J| j j ^ "j 
d^xo SjLjJ ^ylt jj^> lia Ja*j < (Progestronc) jjjJI 0>*j-* >i*<»*l ^ »■> II 

_^-3 \ 1 ^jJIj-^. j^LaJI I j-4 j n'luii <Lg-> =_lJ ' jlxoVI S jl_)j_5 ^^jJI A-jllaj 

. . A , ^u,n 4_l>- -g 

^j^-^j-A jl^jjl y Jjj'l II jj ^.^11 j | i/tVI ^ H I J l j t A t*"iJJ) ; II S I jl 

oLfc^l I fcl .—Mm* A_j^ajJI plj jl "ni l f^J^^ AjLlaj ^-i-y-i ^j-l| J^JJ * ^jjjl^a. JJ-JI 

SjjJ l-l-H_5 ^ _ ' O -4 3j* tS^' JjjJaJLj ni-it \ n\ I ^-Jl £J_>^ ^JJ^J Lij ^*.jjl 

^£_)^~oj_A j^^LJ j a. -~ VI ^* II ^ Q > ( A . til .1 . -~ ^ I Jj^^x^ aJL^. Lol. ^i.VJ ; A 1 1 J^. 

ji.^iVI ai m^fc II ■ .-wj * AjV^JI ^Xj LaJ A.->j(j t ",.ll a^jj^JI fl ^^a-tj II » t > L-aj (j^gj** "'^ Jt^"' 

jyii I ■ »_)I^JI j ,; 1 1 1 ,j^l 'VI Ijaj J aa 1 1 oJLUI j o &JI A^L^j ^.j ^lojV 

J-s "i a Qjj"' "' * Jj-?^^ Oj-"J^ j'j^! l* - ^ *jjl-* r t"*^ J j^^-jJI u-* Lftj^J j^J-ij ,XS A n_i mi nil 
4«a II Jia^i ■ ^^JjJjJI J-alll jj-lt A_ijjiJI J jAjl A.^; ^ jjl ^jjj^JI lii jlj^J ji^sVI tag II 

d > VI ^jJI ^ j^j (a n_i,"..nll Jl *~<j Jji (^l) ,«-;I^JI jQ T..II Jji j'a.^Vl 

(a ■ ^JJ II ) Jlu^ n II ~ J * II ft_o (^J i ^11 

Ljj) *s n ^ ...a i j (_jjJI oj-i- jj-ll ^jji ^ "i I 

I 




jjllll Lj-il i^a.| ^AJJ .JjJ-a^jJ J^Li 



i^j^jjl uUul (TV Ji.i) 



(YVJli) ( JlxJI j ^1 ^1 J^). j^lj 




I ■ a ^ - " ..'-i jj-Ji (*A) J£*i 



^1 ml »VLj ( \ \ \ 1 Q ,j J " I a 

^.^JUJI^I^_iL^ 
(Morula) ^ill jjG 



.(VA JSi) JjVl fc^Vl 

I J n-\ II ^wj-wl J'^° ijj'^H QjJ)^~'l ^j^UI (_5j-o,lJI jlj^VL; ^^.jjl A_jU=j j_i n"\j 



^jlpl niT JjJ \ -fc II I _J frl I Ar VI ^J^iij A ~N in tVI pLjui ^ j JJJJ I ^j'fv II Jjljp«> 



.(Amnion) Ja ^1 tf LJ li.Ulj .(Chorion) ^llll 



UJI 



V • ^1 aJ jL Ju-aj cS-iJ 1 (Umbilical Cord) ^j-JI J II iLuJ < aj."..a.1L> Q,;V> II J--^"; - 



tf I- I I eUix 




^jm > (_^^u*il (J ; II j ^jj'i ^ 1 1 

ijSII <Li^ajJI cjIjh r.ilLi 

j_i_J1 jl ^Jl J ° ■ j ° j 

"■I i "I J _' a II j A — a j . ,~> ,j -i 1 1 

l ^ ^jj a ... < CVIj ^^LoVlj e-LaJI 

A_ij_oill 6 JJJ-ll ^^-11 A n \ Pun II 

jlj ) I I 5 1 1 u — LI 



(J^J <Lj^-ojJI O IjJ » Mill I $ jfl ^Ijj j ^^.jJI <Lil U \ ( J_i.lj juaXij ^J^r.iil A \ % o ^ 



Lo-o * jj/i-^ II ^jJI ^Vl 




yjjSlS ) __X jSJJI jo-aljj < ^IjjJI j jLijjJI J>J-aljJ ( Jj"^' ,__-*) --dill J 

^■Awj j _.1 all jaj 

. (V * (J^u) » a -> II J-aj jlj_>JJ !_)■■-> II >1 i Af I J ■■Tl's'i J. ^ olr-i » II jl Q ^ H |J|jSSj(J 

(jjijaJl >ai LkL^j j-^' >^ J-"^ '5 _fcH»-'VI A-i^-iJI jj)^.",.!! Jn ,"..-> tiilQJl 20*. >»Jl (j:) 

» j | 7» Vl J-a-> J n < 'i > - > H 

i ft_ir.mll dSjj Ijoj j-uiLill jf-t-11 .*jK IJI 
_j _ \ -\ II hiLuL^J _j ojj "* J ^ - j 

_j~l & * II I ' * j f-i .5 jV_j_L! ml . a > j II ■ 

1 am ^-jLULo _J a Si j ^k.jJI Cj ^ . Ac _j-^l | 8 % [ * 

a J.^aTi . ..it'i'ill ajL^a. La _pl ^j-lc 




J^ajLj JjJ jJI ^ jilj-fi JjJIaJ i ^Vl <_£ Jj ^1 \ 'ill 6^iJI ^ ^ * }) ? fVl t^jjJ ^jJI 

* * I 



: j^Jo ajxj J«-> II ^JL; 



. > j) 1 i I I 4 \ I nf u J g -fc 1 1 6 juA ^'ul t £_LjLujl A_J^Lj AJ-aJ j O ftU II C- \ ^Li 1 | rtl "lull 

. <iiLLj j nil I iAij-iJI jl^LLul ^ \ 4j i ^».jJI ^ ji'ii.ij ii—J^ill -T 
. Jifl nil ^1 <J>laJI >rjL>l '' J>i».J ^1 ^11 -T 

^j^j 1 <>() tint jl ULJI ^Vj^LcjJI -Li_> J-i.jJI jtiti "ijli i nil I ^ a ol .<->j^ill 

.SjjIjJI -.1 '-Ij-^ II LfJ^Li. 

JJJuJ ^1 j tVI ^jA* ; ^j— tj . 4j— o 

1 -"^jll ^MAJ Ajuu ^ 1 ^ JjJI^oJI 

i_jl j ' II Lt ■ . I *(j i SI y S I 

A"\:\ LiaJLlII I (j ijija .A^iLliJI 

jiuii (r>) jSui 






ii 



: (Dizygotic Twins) (3L*iMJl 5ujLo) TUuUL* ^ -iU^UU ,*ji>5 (i) 





jjllu jii. (rr) jti 
jiuia ^ (rr) jiji 

t (Mnozygotic Twins) (i*5^U)iUil>.i) AIjU^U (*jl>i («-<) 

i^jtli^. m ml U 1 | I t"i tLliilj < jljj -> i * i ■ <■» r, Sj^Ij A i ni^i J^o g "i i"i 

-.1 a ■ ^ 11 ■ > A a» LoL^J > 0 » 1 U " A \_j JJ*\ 1J ( W ■"■ ■ ) ^ A j 7, ■ A 1 A • 1 A ^ V I ^ \ I 1 j] '« A 

^Ijj ^LyJI ^l^iiLi lJjajj 1 L L> ^ o ji - ^llft ^I>lJI 11a J^j j5j .AjjljjJI 

^^1^ ^Ai-o Jawj l^JuUjj 

.(Vl J^) Oe^' lh^ 1 JL*sSI 

^LlVi jLiti (rt) jii 






u -'^"'^ ' Oo^-* o-* AI4-;) Sj^-M" *-l»._>^ '-"•> Jo' iSj^^ *-i>?^ cr*J ' L t""^ 

. A « .Aj-aJI 

ol jjL ^ (*^a (Renucleation) A-jjiVl <Lcl 1 p k Ly i*. A-L».Vl icl jj, o^a-> ^1 

, j-aill {y> i al'i^ o j-o ^j-i Ax. J t. A II AJui.1 Li^La. Aj^jVl ijljj — A_5jJI ^ AjLc. Aj^-Ij^. 

cj> A rtfl — £^ljiJ*#yLi \ o In ~h "i jl I o ">j^-*l ^ jj ^3-?- i * j ^ jI Qirill a j i «~i ~t cj 1 1 s^ij-j ^j-fl I 3 f I j 

SMJI 



A^ujLoJI - , Li*, j A t A» " . a II A j tljj ^ II ^- \ uia cJ^_l_J I *\ l^ol ^ Ljjjj! (JjJ ^J** m ' 

Jjjjj aJL^. ^U^sVI a jj& k'"^ J _j. A -v I -v II oij I I i « jLilVl_3 1 j ilr ijl i->JI ■ « '([ ; . J ji ^ 1 1 _g 

Jol c*!^ VI ^^uLjJI ^jA* [ ■ »f jj L-^ < 1 1 a S^jLjJI ^I^jVI j jjlj jl Lg-iLa-t^l 

jjijj ( A I i ^jjo I J » ■ .. t * jj 1 1 Q ^j ^ < » ^ * ^ ^| 1 1 t -v I ^ l^ j a i . . . V \_j I a ■ . * l^ j j 1 1 1 i'H i ^ Q ^ jl 1 T. . j\ \_j 

olj a AgMi !"'l atj^a 1^ J i -~ 0 " ■ i a v^J ll^j > j-JI^-^JI ^ula ^» ^ ~ II ~> ^ a | 

Jl a ^1 I d ■ a ■« " jl (^^S^^aJI j^laJLS a j I a JjLiu (Y) ^Ji * - . — tl olj (_j^i.VI ^-o (X) « i ■ a 1 1 

Ay- II iJus ~ ^ Jjt — dJ j jjljj .La.LaJI j-iK"JI j VI - LL.V iiii oUil jl ^ j-s 111 






• J^"^* "1 

.£IaUI lj^l^ j^aj s JJ^lUJl ^ ^LLaijJ ^g^^-y otl j^— -V 
. 2luij£11 J £L2£ll a JbtjiLJl J (AiaUlail Jl» jUSlI ^^AjlJ -<\ 



^^AjMI ^jluiLLllI j\ ^ II JiJj (^j-aJI jl_fc^»JI Lj-fj Jiij ^jJI (^JjJI la^jia — T 



r-Y -. 



jfc^j — Ax. Lew — I 

_jjJLi &Li5 — r ^.^Jl —I 

■ 

_.l VI ^ytj ^Lil V — £ .1 .^-^ VI j ^ — I 

^1 VI jjlj cjLcL^ o — j , VI oxj ^LjI i — 

: ^j-a LH t^jj^>jA j FSH ^j^-^j-a jj^i — 

LH ^jj*Q^jb * slj Lis j — V 

0- ? m^VI — ^■v VI — j ^ lj ^ "vll ^jjl Lj^L^. — j oLu*j^j_aJI — —A 






I j I A. I 1 1 f\ jt (JjJ^iJj I |j iS V <jV Lmj L$ j Vj ^1 A _.U,..'V A-i^'mll -.1 '-Ijj^ II (V) 

. ^ '"'Ul A, ^J.ujLixJI — j* 
c5-il' J-* ij nil <Jn->ll OjOa. -A*-» Qjj"""^ JjjJI ij^J^ j'j - *! (^") 

_ * 

L^_i_i_) AjB^Lc w J~J j'"^ . ^ . ^ ^jj"jl Ul II — I 

. ^- (j j aJb^Lc * ^ ^ j ^ ■ ^ jjj'jl g « II — t_j 

.JLlisLi. LiiLiJI j <la j a ■ -~ ^j^l 5jLi*JI — j 

■ A ->■-.,.-. L^LUI j llLLi. J jVI a jUaJI - -4 

(r) (A) , (r) *>JI L^laI U -£ 

( \ J.A* II I jj j^u I jLo — J 

Jl .<->'i'i ...I iJL*. Q .1 -> j I _A 







fLSjVI ^1 - i 

(V) fJjj^) L»}UJI a^aI - £ 

fLijVl U^JJ ^ ^1 -I 

(l) <(\ ) j . t_1 I La— >_> 

S i^l ■ V I 6 j I r % ^ " J^jl — £ 
(V) *>a-U JjiaJi |J jJI CjIjjAjJI Lo J 

SljLaJjS J II iJlSl c-Ljjl <^>_o 

. ^uji c\ Ll#J i^j^-Vi Uij -r 

. A _n j. n II rt-^ nil ^jj^Lj ^^iiAijjjVI i 1 _c_j — "\ 

. J^laJL; * "II A-JJ)'l nil oLjl II Jj>L*j —V 

. * . ^* . j .11 .1.^-^1 p I '. I \ ^11 jlj , II U ... j 1 1 4 < U a II ij-^ j a 1 a I — A 
j VI -. j V dl j *_-o 3 II j_v-^ jI Jl j(] "-II jQ. VI ^111^ II j ■ — a \ 
. S-ULa jl^cLi 4_>jj^JI oL>l^»JI ^j^i jl wiLu<ai>.'VI Jj j-iaJ Is^^iLj — V • 

.oLu^-JI o M ^J^' ^1 "v _>.<-> > II Jj^kj — \ Y 

5 JL jVI CiVbtfl ^ *jJl*j liU 

. Jn^t II ^jjLill j j .".ill jin-iVI tag I 




i ,3iJ Jjli 

>-ll i^jj)— _>Lij ^j-o^Jj^aJI _iLi_ll j jui nil JjLijJI —I 

<_5jjj_l jLajVlj vll jJLpJI — _, 

4_i.VI i_l jjj A m.'iVI _ll 

FSH Jj^-aj-Aj LI I ^j^-o^A — j 
I \\ t ;'•.,!! >_l yJI j iU5Laj_JI ^1 _c_JI — _a 
, L,jjUj. 3 jjj ^ySljin'i >. V I j_LS_ 8 jii«_iljiii*i >•! ^ilSo <Lc*Jl OUjISJi jrit i _>_ISU_ 

. I j i a ajl tint VI La j SjLolJI oO^J ^ ft U II ^ lUinnll jJb La— I 

■ 

. ".1 j 1 j aUil 1 Ajl tl | t ,„ La — _i 

.ij^ L_ll aj-A I n (j i 8 £_<__ Jjljj-> II (— 'Lt ,^-a _>_.VIj oLjjJI j— 'Lc ,j— I n > J -> I ^jJL_> jl — g 

. ^LijVl L^jJI^ ^1 oULjJI - ! 
S [jjSili _ilj jl i— Li olj 1 j c jj jj->">j . a>*s j S aj_JI t jj < ^"'"' . aj<\ — _> 

S 4>_>-A3J I g il'i aJ Ijl jjij IjLa — _a. 
S ,_j , ^i ^ "i aJ j SjJbjJI Ct— SI I jj J IjLa —J 

V I _■<■ I '> ■ ^» jj-^ ^L jLaJ ^-k. J- ^ ~* " ■ Qj^ — _A 




)i^i i in II 



Z I. -> . 



* . . ^ w > H j j ■ a l^zw A_L__ j ^ ^L__j I — V 

i-i^jjl i-;jjL_l ol— — —I jjfl ^ —V 

^ ^ j ^ \j LL_) _c ^ a ij i S 1 1 ■ ^ i ' — 1 

: Jv* MSL) ■> Jm'iW U >T | _ >< | 

— (^jjxJI jLaiVI — (^jSIaJI jjljill — ^jl^lll Sjjj 
jrL.aj_.Vl - j a f „. ? II - jtjj>]I v l____VI 
. J_ ^1- 2L.jl_JI -^i_JI 

■ >_)lir-|-fc^U J j_.L>- ^_l___ ^jSU 





f 




.4Ju*4 Aiuajt J^-u ^jic AJVaU jy> jJl flJbslml S jl^ uutuSa ■ 



(■\ i > A its*, 




AJiljjJI Ji A _i If jJi-j 1 n I r I Iji. j-o 0LL.0JI JjjIjJ CutljJ O-ijii 

j -.'j <<j jl oLL^aJI Ax. j '■^ " £_o JjjLjlI; (_5.HI Biology l _ r =»->J jj;! 1 jJx. £ jji J^. I 

~ v "'^ ■■■ jl.ta.Vlj pLVI ,_><> ol a. nil Jl * 
jj_> a_>jJ ^ \ AVY^Lc jJj ^jJI (\ Jli) (Gregor Mendel) J j^-o j^^^-a. jLSj 

—I 1 1 it J^lc. jJlj — Li^Li jLu jSjJmj ; 

a „i I 1 ajjii ol — ;l— a«l ^_ijLa-> ^j-^l j_a Jjl 

.A-jjIj "i nil Jlil a n-i II A_cj n-y n J^xA _i ml— m jl A I 5 ..iVI 

all jLjJI a i, i_i "i^ II 6 j_A a i _> i -> I ,j i ^Lij 

l*i ■ )a H Ajl jjjl li- A_iljj A_> _>ill ifl U jji '([ 
aJj n-> n ol n ft! uinll ajja jl ollj JJLj w-SjX. j»J 1 ml^aJ I «| I m > wil i-i^j 0 -> j ji; jj u i I 

LaLuuoj a-_jL> _jjJI Gamos a ^ KM 2 a-r.. > j , -.1 *l ll ^^^j a_. \~ll L>>liJI 

•^ii VI ^-fl ".1 . -^jj | Hj j^AJI 4 jj' 1 *n oLjl jj^fcll ^1 jJjjLi 
Jo V» Ojjj^JI ol jl J j'io Lfj >Li ^jlII SajjjJI -jl - 3JJ aJjLjJI ^jLljJI aa u» jl jij 
a l.n'a'i nil ol.Aa.jJI iSjj o-i_>£ ji j. Jj^a. JS ^ aJj^iLo a al"i^ o JjjJaj ^jj^j i LmMj n ol-ia.j ^-i 

.ol "i_i->ll Lj_>l oxj 1 nit 
: J JLU L-)jbu 




■ * 




^a, LaL: 4.LLJ (JjI j^JIj i-i^Vl) <g jjs^J 
AuljVl - Till UMjJI ^1 oLuAjj^JI _ji<i- : >'i 

J^Jj^aJI 1 ^ a ...1 > a w fll. ^K. I < t r I j ■ ^ 3 ^^J^ ' 

f'l i til 

j.i -> "i"> <->j^ t^l Sj-jI— « j i nii (jj :JL5_i 

■ A l-w I ^ J-s "i,n"i (_5 jJI I II SjLall 4_oc.l 

* 'jl a "I lala^j .2 _.SU\ aII .j! ifj.y Ij^. LiLi_> LijlcJj L=*.jj^u jl * a. I 4_jl rY^I 




SB 




0 JI LaIjjlj Jj ..Lis JjVI J j ^ 1 1 oLiLp oLL^ Lj lc J...\ll <Jl»Jjj ^.s j "•»">» j 4jl ;LoD 

.Lial LJLUI JL^Vlj ^UJI JjaJI obUi 
s^^li OJ'^ t* •■ ttl jj w »»a«I i _ s -Lt -—1 ' Vi ! I Jii. J^illl 4_j I « _i n ftl j^Vl _J_4 j :LULj 

• * * i ^ 



.^^jj-^V I g-L.flJ.nJI ^JoawI^j L-Ajl-ili^l j L^Jj_;Lcl ■— c*- * -^^-^.^ 

* * ■ * * 

£lJI . . . j \ ' * 1 1 j jJj^JoJI 3^-**^' J^°^ <J>^~ H*'«J J "I ^J-*j^' UJ"L$ j ■ ^ V I j 
^JlC joj g hfl Li ^jl J-i-i 4jL«aJI jLAjI { j^k*.\ l \* JljLfl . tt j-La>,^.AJ J Jj-a ^ La 

^ jjl J..j_^JI I j_A \a -k .t^j LJ I j j ,\. i.l I _i_iJ i fr^a ^j-a Sj-Aj iflXa w v-a r-L_LLJI utj * a 1 1 a "J j a 

A-iJi Oji] U ^5 ^illjL^LaJI ^j*; ia.^ll ^^.1 ^1 LfJiLjLij ^Ji j^. .L^_c.jjj Jj*^' Jj-^H L|^i£ 

.A_uLiJI AJLi^JI L-o L-aj °~ I I i \ * J A 

ij,L_Ajl n_!Li-J ^ a *t . ^ f- L-a-A jL_Ajl : J^uLij ^ " II Lo_Li£. "^LL-xS 

aj-tL*. A_is_^s JjVl J_i%ll ^_js o ft ^JLJl a s . 1 1 J « ^ .•>.■! j_s j frl . t 1 o a j 3 U "> 

(Recessive Character) i^lUll < LaJI Jj j^Ui ^1 ^1 Li^lj (Dominant Character) 

* * ■ * & 'l 

a_>j^jJI ^v-j a_jJ LjJI > j la ^ 1 1 ^ ^,1 a. > aJauljJI ci I lli J j-l-o ^Ckuj Jl^uJI 1 j a jy: ijLi ^Uj 

ft * e * 

^| iI^mJlu 1 (j ■■■ fl'i ^1 Jj VI Jj^aJI Jj-i* ^IjJ 0 -0 I ^ J'^^ j^jJI oLjI i 'ill Jt-au*» <jLi 



\ -\\t\~t \ (j in'a'i O't a I Lo.\'if Jjjill frljn-> II jl_4jVI olj JjVI Jl-%11 oLjLij jl yA Laj 

I o ■ m i \ \ > I j ■ arii j In'"* < \ .".iLlJI oLnLilll jLajl ojL£ I o Ijj > ■<• Ijj ja Tt^- 3 'I Lulj 





^1 


JjL-JI 




TTl:V.e 


©. 


• 














O 


o 




!A».»tVl 








Y*VAAT 








> »Y:f TA 








TVVVAV 









joi^ ^i (r jii,) i^j^-LJVi 

1 0_i» -i^->> lJ jJI * I...; II oLjLij 4_)jLij 

^ a j j^i. ^oJI 'i 'i II a j_& ol I -> I jL_fl 
Jjl ,j ';" I I j r&j I ° ■ -~ j N 3? I "■ ^ Jj II 
Lx-o Jjljd I&J * .'"> >"' flUj a«uL»JI Jjj't'tn-ill 
N :V ja " i *i i ^LUI J^?JI 

LaL-&3 ol t. nil a Jus \* .T_s j j-" ^ JU all 

y * j a iS ■ V.ajjLui V a i a-ilj * « ■ -> ' ^jJiLUI Jj^JI 
aj_i..it"> V ^jjLill Jj-sJI L»-o II J ol t.nll j^Jo jl (jl J-ij-» <^lj 

.( ol '-J^ ll) A .n.iLaJI J_ol jJ«JLj 4_a J^^ " q! <,.-,! I a JjS ojL^ I jl VI 

ij^a ^ JjVI Jj-aJI oLjL-ij ajj^.j^> (j^^* (J* •*< * J*t5*JI ij' : J-lj-° iS^J -^*J 

Lojjx (_5_^il jij-a Jini i"> 4_J-o l_^j«J 1 <^jj> ^IjjVI j^J ^Ij >l siijj J^.lj J-oLc (_jl 

oLl^UJI \\c ^_fl a A. .A jl 4 ^ ...\-v II LaLjM^. ~ . X A\ iL'^A Jj^ II oLjI— ^ " >" 
. I d *■ » Si- s J> J >^'^' <Li»^iJI ^jj ^^jIaLc. j-a J-^-lj ,J^Lxj (<CLj_j^Jlj a_>Sj^Jl) 

^IjxJI ajja ,jlj « AjJjjj^IJI 4^ua JSJ Jal^xJ! Jj-o La^ljjl Ja-k_i Jji J£ jl :Jola ^j^ijij 



A 



i^^uyi ^Ul-=ji (r) js^ 





«>« >jJI JI>uV JjLU J^jli » J JLU1 J /VI J>>L2JI 



jjlj jl a \ «| '< I— a (ijijjj jJJVI ) aJjLuJI 1 n(j ">l >.«-< ^ (jLJL> jlj _J) . Ijl 

\:T < ;■■•*' | ^JLJI J ; 1 1 0 _» Lxo (jl ikuaJI CjjjZ ?J ■ ^" \jj _>JI -^.1 < ti<i 4_> M i -\ I i o a Ij j" 
t <£a»jj Sjj^a ^j-i Jji J£ _l^._ej 4_lSjj^jJJVI O I 4 . . -. 1 1 JJ^C ^jJ-S <Jjl^ J^jLS i A"i j ntj 

^jj^/jJ ( 4 j % 'i "i J I <U)u^aJJ jl ajjLJI A^^aJJ dj^j) J^jljl n'u Lft^LaLc Jj^jSLj jl J n"i -» _i A_il_S 

jlih^n jJ.oL*.ll CiJ^i o' J-"^-' Homozygous) JLaJ^UI a_,L:^Lo j\ (^j) j_JJI 

Jjl j" - jl ( I U _i K ) jjjJI ^ 8 (A_i^.jJiJI 4.JU4JI J-oLtj SjjLJI Li.-iaJI J-oLc.) 

.(Heterozygous) La-iMJI 

oLu jj) JjLJI Jji=^ A-ijLaJi ^ Jjxj> Lf^ujJ ^jjJI 4-iij_jj jJJVI ol jjl (_5Aa.J L j^.1 I j| 

CjLii jLi (t) jj> JL> _j ■ — S II j J^Lvl LV>-oj *J (T) j^jJL JjJJI Liuo JjsLtJ Lj^jj . Mio j Ltfrll 
oLLu * tl'i-=>nll 4-lLoJ ^jj) Lulj glxj (^jJI j^j ) <LLa.}UI A-iLVLo j\ ^^iJI jLJI Cilj < II 

Sjj.^tll jUI Ij j Lull oLj jl LaS (TT) aj^j uj^! (Lf-"'- 1 1 a -' * a jL*ji ;l UJ jLJI aJjjL 

V j I CjLii _J >j_..^all jLJI .i^iJiMII AjLiila ^1 LJlj j^j (It) < tjSjJ O^i 

-i'&U Aj^A^yLi ^luVI ^» JjVl ^jjJL i JLJI < t,r>\\ ^±zA ^1 Lij jjJI j\S Ijl VI jflij 
.(Small) I jjLJI i_ij^JI w) ..'«"- ■ i^aUlall i LaII j_-^I (Capital) Ijjj^ 
.^jjljjJI ^Ijj^JI pl_^.l SjLc ^j^Jiuu a in o oLo^Lcj ^ijj-i. dlLLaj 

X ^jlJ>JI i-o^lc. - 

.0i>.Vl ^ SJV JJ (Parents) <J£ ^ (P) ^i_^JI - 
.jj^Vl jrLi^i ^Jx. SJV JJ Gametes i_J£ (G) >_s _^Jl - 




ji Jm^) ^j^j a j'^mMJI (Filial) (pjj wi^aJ! - 
. JjVl J^l jt >i *LuVI ^ iJV Ji J n ^„.-,j j 

^LliV JjVI Jj-aJI jljjl <Jj-i -lit — 

4_4jL«JI a jj^iall ^.Sj^^aJI ^j^^ j'jil 

. Jjlii F2.G2.P2 ^ US 



^L*uJI J-j^ jLu T l 3^ ^ 3-* (0 J^~^ 



^u< j j-jjjJI liAj (Punnctt Square) 

(j-o gj j lrl iii l l 4j-4 j A i il l J 

Jjji. jLi ^^ij jLuJI >^-L-> LS -*j jUJI iSij^ * ""I oU» (jj o "i Jjaa. IjLi : JLiu 

tt XT 



Pi 



(J : 



Pi, 




X 


T 


T 


t 


Tt 


Tt 


t 


Tt 


Tt 



Tt 



tt-TTe :A*5U (Genotype ) ^IgJI J>>JI 
^ _>a^5 - ^il JijL :pL.SU ( Phcnotype) ^j^-JI J^kJI 

:JjVl J^JI J>l 

ft jUJI Jj>is jl_>jVl I (_gj(j holl j_>liJI 

J ■ -- | J_> ^ia / \ * * :4_wlll 



^jjb Loj) Lul j I 1) mij ~ Ull <LLjJaJI j ja^JI cilj JjVI j ; ^ 1 1 c*Lsl^j j <L>j^l)l j «!Lmj Lo^lr.j 

I^jJj La£ j 3j-ojJL} J"*-^" * J-oLt ^yit JjLuj J^iaJI J^>Lc ^,L» Laic 

P : Tt X 



G : 



Tt 



©0 



Pi : 




TT Tt 



X 


T 


t 


T 


TT 


Tt 


t 


Tt 


tt 



I 



{ 



TT 
Tt 
tt 



.a a l~i s .ill oLsu-aJI i£yl _i3 a_ujIjj ^Jj (l 0 \ j -> ^jj) 1 (j _i II ,^.i'a"> l_> jl I < i.Jj .xaJi ^ij A_»jLaJi t_> '_i_> 

.jjLuijVl j j_i-tll i _ J J[ ojILal Jj I * >a j ^jLiLijJI kill j ^Jj 

.jjl ^h»JI ^ji ol a. .ill t^.i^.1 *-j!jjJ JLi« 



ujfr Jj^ J^ 1 j'^ 1 O!-* ^ j*-* ^ J^- 1 j^j j*-* £ jLh ^1 

Jj-%11 jljjl jL^lij Lo^jLi 1 o i g Jj"^' J^?-" o^jj I jjj — jjlll c-lj I $ K 

(b) ^IjJI 0>UI J^U j ( B) j^VI j^ill JaU ^1 ^^jiili J^a^L *->>?^iJI ala 

:Jl^\j^J\ { JtL^j<^j^ll\ l j > ^j (bb) j^VI^I jUJI(BB) j^JVl jUJI 




<(jjLu) ^ Jl .r> «• Lsijl .^'iio) 5 j£l jJI .(jjL«) jJI a_>L^I j^al .(jjL») ^ LkuJI ^lill 

t jru^l £Lujl 2Lo*a 2Lul j J 

(< _>-> v"i^i A_Lia Lfl-jV Lajlj U.' H A *J tf^*' J -0 P."-' 11 II j« " J-^J 

."ij-mlj <±Ji£.\ <j^J g-lij (^jJI Jj"^' Jj^J' ill!-* 

^JllJI ^LUI Jj^JI (jli JjVI J^aJI jl^iV ^1 j^JI jlJI ^^ii jvfl jl_>il £jlJPj on lj[j 

. \ '\ 4 li.i 1 I jj l>J* II ^jj""* A lAl J J IIJl II £_ujl J 6 jl^il jAl I 1 A I t Ijj ^j-O 

(W) *J>jAi ^1 



P: 


WW 


X 


WW 








( 








Fl : 


Ww 


X 


Ww 



G2: 




WW 




w 




Ww 




WW 



ol j,o £jj i—yyj lji^>Ls jL£ J^j-o .jjLaj ^ J^s ja aLl*ujj Lo J£ jj 

"•(j^CLi. jl tLiu) (a^Ajll j^J) Jla ol 8 . ^1 1 j-o >a.l £jj ^jj 

i 1 .Ait 6 jL_a \l j-^-l jjLu j ^qL-JI 4_L>^Jo j^iJI t lj 6 jLa^I I a ftjaJ j^Ljj J \ o j 1 "\ s I 1 * w« a 

jl L«-d 1 a| I -h A j (frl 1 A 1 i II aj^ftjJI j^J ,^-1^ «1jL*** frlj 5j-AjJI j^J jL LfcLt) Jj^-" 1 ^ J J ' **** ^ 

J; 7- 1* oljLij jLfijl Jjla Lojlcj ,jL*JI <LL>_>1» LajLa jl oLiLjj <d£ JjVl Jj^JI 

:AJ>LiLfj jl ^yjLiJ' Jj^' tJ* J-^^;l LijI j Jj"^l 
. jLJI dlj^a. La jLaji (i) 

. jLuJ' a j\i <-i t tlj-o^. LajL&jl (^j) 
. JjLJI aJj^Jo ^ ^2: ^4 (-?■) 
. jLuJI Zjj^ai p\ ■ ■ LajLajl (j) 
.Sj^iJI oU^JJ Jl^l ^ N X:X:\ oULlJI dti *->-i oil^j 

'JjVl J^I^.Vi'i 
.J=JLi jxajiLJI jjliidll j^> JSI Ljjj _>4lij JjLlJI <JL>jis ft'jAa. ajLajl J£ 

:JLJI J>J i^UL. -r 
• V:T (fit i : N t 4 jhiVs Jj^j jLuJI ^j^- "1 >'>H jjl ^Jl jL*JI iij^ia Cil Si fclJI jac a umj 




AABB 




CjjSi\ ^-aJ jUll JijL <J£ JjVI Je^JI 

AaBb 



AaBb^ 



AaBb 




J 



^H 1 




6^ jj^J^^-i J .'.'*"'^ 

— 1 j^J I — — o j I jj dJj 

i — j — II oJj J — »J 

j^jjjjl a J J » "i nil «2)L_ujljj_)lj 

ij^jj ^'jj ls-^ * 2) !4J-^' 
» - 

0^ j^' u-» ' « 1 '» ^ I 

jA l_a_£ I (| '■ ^ i 'c . ~ 

.< \2HulA A_L^a Cjj^S 

cj'j-" "^-^'jj- 11 

Jjj^JdJ Ajjl fcj oil ol fln-»1l 





* * » , » » » * 

jl jLajVI dli Li^Li. jl i _ J Jt dJ j aJjj J a_1£ J, ..'ill > .<\>l u ^_> ; l <^>i.L; ■! 

AjLi jjJ> (^1 ^ i^aJtxa <lL^3 J,l <^>^l oLi^a ^^Jc Li^-lll c _ > ^ij jj£ Lo.aIc._j 

» _i i \ ! I <,jt'ri.i!l * ^. ■ - — l ! 1 olj jljiVI >_i jxli) J j «_iLi ^ _j a a.^ll »j^J i j mill ; 1 _> i \ \»S^ 

jLftjVI JjI i _ J -lc dJ j J Jj.eL-aaj I (j L <V> j e-\_yc^ jLaJI olj ajl jS\ > Jjj*. I 'if 

jLaj VI jjl L5 ii. idJj Jjj o>'-" 1 < * j ol~> t**' < 

»l 



jrOcA Ajl ^ jjOLi 

Rr / 



r 



<; 

Fi 




® 



Rr 



rr 



c; 

Fi 



Aji >aj 

? rr x ^ 
Rr 



<j^jj_ajijj| 4.4^3 ^V J^JjjlJI £jj ,_j-k. k-i^it-lJI ,jL£_i>l ^yJI J jj^ J^-a^jj g->LLUI a Jus JjI~> "i ;j 

* 

a a, .-.II cILj ^IoLxJ a i.ii'iILj A^aJ^UI <->! m i *i jl I i a \ j\S jjj ^ A_n.\-|flll I a.^ill o^-la IjLi 
I U_iK jl Aj»JsMJI A-il r.."i«. LxL> Jj^j jjl L>l Ajjj SaSLJI aJu-cJI A_ii ^^kj j _^iJI Ijl L>! 

.A_aJMJI J^il i'io 

LlL Jj^j AjLi i_uLJI a a..~,!l I (j j i j(j Ia~ I j K jl^il jjj a_-^\"^II j^jb -_L1 I jLi 

a "a, ^.11 Aji ^i.VI 1 1 a./i ij S^jLJI a a, .-.II A_ji J( j h*> 1 (j a,^.'> jljil o-%"i'> I jj L>l — A_L».iUI a_i1 .-..'i n 
wijl 7>"ill J^o ^jji^oVI IJu» >_s_>t j .A^i^UI ^Liia jl \ Ut\\ jj^j Jjill liA A_i-> 13 nil 

■«(_g jl ;"i VI " j a l"i 11— 1 1. 



vv 



> Jl ^Lc I jjL3 ^JLLJi JjSu ji oJLlIj J„-.:-tTi l lull ^ 

. S^LujJI |»l Axil j» j^rta JijjkU - 

. AjJjlUi ■ ■ lauli j-u JLi ^ 2CLb«Xl Jj L LtaJt j * j - 

. JaLu jVl (jJMA j nil ) - 




: (Lack of Dominance) SiLtuJl j»lJjui - > 

* - - _ * * 

JuaJI U^u Lsjacj * '■" Jl i^aJI <j jo k~ ^LUIj SjjLJI iJLall 4_jj j$ U" (*_aJiVJI 

Oilj Vj LoLoj Ajja^LaJI A ^ a" A. J I »'._.» .SaiLJI A «.,r»ll Lojlj ^ j() l>3 JjVI 

jl-L*JI JjJ^J 6j-AjJI ,JjJ ^li-s 4 I mi j II CjLlj < j£ L^-iLaj 6 J 1 j ... 1 1 <LoLj jl <-jJ J i-o CjLslo CjI q. ^11 

* * * 

1 | "i a ^iLllI JjVl Jj-=JI ^j-fi frl i Aj i a jL-Ajl CjLaj e\ jaz*. 6jLaJ>I oLij o^>-A Ijl ili. JaUI 

jLaJlj frl^a. jLajl <ji J( j Ui'> * ^Ti'i ^jJI ^LiJI Jj-%11 jLi Lijlj w il'i v _ y ^J jLajVI Ijl 

.( \ J^r.i) N : V : \ : ^ | »1 .Aj ; jLajlj >i 

J ttt I j j »-> VI JjjIH (j^aJ ( R ) j ■ ■ II " II '■ II !«• .' * I' >JI * '' * J; f J.' A 2J 

.jiwVl ^It Laj»ia.l SjLi-i j>.jjJ (Capital) . al'.s.^ i_i Lijj> j .(W) 0 Aj;V.I 





WW 





59.. 



WW. 




LJ _Lt i_i j « "i II 5jt j 

ijjSl J j I I I ^j-s 5j-4jJI 
.(RR) jUjVl obLiJI 
u uii jij.iVI L_J i •■ 

(RW) L^^J 

.(WW) - I -;;" jUjVl L.I 
_>j-i-JI qI 8 ,^ll J_L-aj 

' '■ c y ' i *1 pi a ' II y "> 

L ui VI Jj^j I II A A ■ Cj^jIj » 

J/Vl J^JI^^^^VIj 
J>w | ^ iLi j^UI j_,jl 

J-^-?-" — »J — »' j — * \j 

J--- II til^jj w iL I »4jut ^yjLill 

dl^jj jcii Ji-?^' C^" J ulj 

I j ^ j I i ■ a * j ol I ^.J^ 

Y!TJ1 ^ j •■■** i ^. > J I Q ' ;j 3jj' 

.(B) iii Jjjj^JL. dJ j ^ ^aajj 
.(W) j^VI o>UI ^ Jl ^ 





ii 



: (Complementary Genes) 2LUl£LXl 

■ frl i^ij ; V : A_i-> mil; \ A l ■■■ ll Jlj>>-jt jj^ u^^" J*?*' (_S"*-9 »<Jj^**l 

aaBB Jj>>VI ^_u£ _^ jj<ja ^aalJl .(b) j jSLJJ .(B) j±Si\ ^jjUj i^a -""H (a)j jiLJJ 
i^yjj ^LUI J^aJI jl _>il j . Aa Bb jjlall JjVI J^aJI _p jtiuajj .^^1 Laa^j AAbb j 

P AAbb aaBB 
G Ab aB 



G 2 


F 1 
AB 


AaBb 
Ab 


u -t»iii 

aB 


ab 




AB 


Ab 


aB 


ab 


AB 


AABB 


AABb 


AaBB 
u »niri) 


AaBb 


Ab 


AABb 


AAbb 


AaBb 

u Trn.ii; 


Aabb 


aB 


AaBB 


AaBb 


aaBB 


aaBb 


ab 


AaBb 
u i>niiiit 


Aabb 
o<4' 


aaBb 


aabb 



4 I aK "in II pi i_i ^ II ojl^J JjJ-^ 



^-fl J-iJJ 'w»l ij^fcll O^^ - jjH ^ laoJl a j-A ^H^-* JSi^d g-1 i A j i V : 4 j ~\ m fl 1 1 ^ A \ m ill aj^ J J 0 BjJ 

L$J Sj^ikVI Oilill A II j_>kJI jl 6j-i \ : V : V : ^ iaJjidl i i..,'ill ^ _>jj^j L$ i£. 1 p "iSj8-> 

.^^^ikJI J^kJI 

s_)Wu L»-» j jl » ^ *> i"i i _^i.Vlj Sit" — aj_^o ^y-S 1 ft| io J-=Jj £jj i ( A i j ^ A jl 4 -J-i-i) 



.: \ ;; jLftjVl j(] ftSj -.ljU4.ll ,«H~ J V. \jJjL-JI J ■ II JiJ I jikj 

.JtLilll JLalSlj oLaj jjVl J£ J jji. j <t ^ j""- ^ - ...i'. .11 Jj^ill j() Ua .jl <L»J-ijl 

:(Lethal Genes) ^O-cUl ^l^tf' -T 
: (Sickle -cell anaemia) jLujVi ^ wuImJUI LjMV 

oL>_>£ ^j-S ^ajjJL^ j /<_> ( j I I *Lij J^t J j'n . ml l jjji^JI ^ ^IjJ J-^ vij-Aa. j^C ^^j-all I j-4 I fi i 'ij 
: ^i-a Ojl>JJI oj^i O^iJ*^ < s > (S) ^jLxJI J^^La-j^-ll JjjJ L>>>j Ijlj 

P: SS SS 



g 



©0 0© 



Fl : SS SS Ss SS 



lo ±jA] LLaL>i jj's'ii (Ss) 8 /'j? fl II jl^iVI Laij ,(i J£i,) ^jU J^jla. j m a LfjJ (SS) jl^VI j^ii 

Jji SjLt ^j-oj (SS) jljiSfl tjl-y ui'sVI ^j-aij alt jl rj£j£ J Jfl ? " J Ju SiC ^I^VI I 0 jlf j$lalj 



.("• SjLwJI j»l jxjl <JL». Aij . al'i^j Lii ...'sVI jlr. >u =>l j 



: (Multiple Alleles) JjIjlJI^JLju - 1 

,3^Jj (JjIaJI JJAjj kjjAJ I n\t <,JjljjJI J^o £jj (j^ 1 0_i8 ^->"ij A-ijIjjJI oLi^cJI 

^j-~l II ^'i^H ^jJt ^Jb j-JI a'l J" > iJiliiJI tiilj Ij^l j L^- j j jjl > j I o^' jjill ftj 



J JJ i lA I 1 i j > cL_j*i I L^_jjl^_) ^J_i\ infill i j_A ^jl 

* j_>lo Lfj-o O ,B .Ajjj^ L L$J J>j>_>jj ^jJI JjI .fit A-ilj^J Jj'jj S-jMj taLl^j 

i^k* j> ouj ja.^ji B,A JSJ LiuillLj ^aJL. 0 Jj^JI J £a».j OO.AB.BO.BB.AO.AA 



3J 



iL^JI jk^jci: LaS 0 ^B A SL.^tll J£ j ^ dJ j ^Jcj < Jj«. Li O.AB.B.A J'-i — q n ^ Lii 



AB 



— » • * 

,| " "_'J _i 8. .mil O^.Lj SjVjJI ^jJl*±*. ^j- 1 Ma JoMliJ iJLi. ^jJLllI JLiaJI . A^jj 

_v"> j ILaJI ^jll'iLaJI (^Aa-j ^1 1 n (j i n 

. 0 JikJI ik^ij AB, A ,ia>iVl f j < Ij.^ a :JjVI ikUJI 
.B JikJI ik^i, 0,B injii* <k^i :A_uliJI ikLJI 
Lol .0 a Lxaill Jj> Mik Jjl jiaj V ^J jVl aJjIjJI jLi jkoJI J'l ^« ajIjj jtl^i *j 
. JjVI UsLaJJ (0) JjVI JikJI ^ ^ jSuu Ij^Jj .0 j B J£ ^UJ I a --< a^IUI JJiLxJI 
•LJjj oJ j jii kdJ j »l - j '* - AJiLt |_jl ^JJ (B ) ^Lill JikJI L? ia. jl i_u»»j oLul J^»j V L»£ 

.a ->_i-> i nil AlkLc Jjlakll ^ J£ ^^Jx Jjl .n'all 
.L^jLjjI ^j-j-Ij S>;VI ^jAj ^ jjij L4 .nail aJu JLo Ajj^jJI JjI .nail ii^^x-a ^ .n"ij kUiij 

.^jJI Jii oLiIac. ^jjLa. <Ljj.~.n II oV^LuJI ■ oLuljj ^jt > _JI oL» jku> » >a Lsl 

jj^j ,_) j ^il jj o ^Lki Jjij cO^"' J^ . na J^jj jl a lj i «i all (j^i-i jl_>il Jj-a JSj o_>j 
L>j}lJI ^ L$J aJjUu jI j^j <*l j/v-. II i_>jj Jl oLjjSJI ^U... ^^lx. (antigens) S J^a jlj^ 
Jl oLjj^JI 1 _Jx (A) 5 Jj^> SjLs ji.^; (A) I L*aill j *i (antibodies) 5 jL^kJI ^L-^.VLi 
< (A) SjLAaJIj (B) iJj^JI SjLJI (B) a I), nail .LojM-JI (B) SjLa* ajLaj 

(0) a K.^all I qlj - ijL^o jlj^o Vj(B)j (A) iJ_s-JI ijLJI ^.^li (AB) a LJ 

(B)j (A) j jl . n n II I (] \*s 1 6jJj-a V 







SjLmmJ SjUJI 








A,0 


A, AB 


anti - B 
(b) 


A 


AOj AA 


A 




B,AB 


anti-A 
(a) 


B 


BOjl BB 


B 




AB 




A,B 


AB 


AB 


0 


J 'I MajJI >a 


anti - B 

anti-A 
(ab) 




00 


0 



co 



pi* 



B 

\7 



AB ^ 




(15) , — u 




B 


i .i 


(AB) Alj-ai 














1 Jil.n«H >4 JS 


( »■ 

V #/ 


AB 


( i m 


(()) .__ 


















O 






Anti-B-Scrum 




Anti-A Scrum 



«1 J— a-s «_a 



J^o J_L> JjiaJ J-^-l- l_a_o 
JiL^iJI Jj (O) Al,,r,illl 

I ; <^L«JI ^ki nlLi cJj ill 

J J (AB) aI.,.^«II 

t "i a a I _> i t 

fO^nl fjJl A I _i ■ <~> ft O.'j * "' ^ J 

J_£_) jl . «^n J . no ->J-J-J 

^ j ^ J j'i U a \ (A), (B) 

A " I _■ ■ -~ a i _■ >■»■* jlj^JI ^j-^ ■■■II 

jLa^j i -j'-* a I-, y, ^_Lc (a) 
, tf> A.Vl LkJLi II ^j-Lc (b) 

I jL^aJI O-ia. Ijj-S 
(A) Ah.^all Jj<- Uia »l .AJI 
(b) 'I hCfaJI «-j ..-.II £rilti I jlj 

.(B) a l i.^all Lii 

^ ' \ % ft I * I * d Jli * ~* I j (j 

. (AB) 

i 

.(0 J££.) (O)Ui^iJI oiLS 



: Rhesus Factor (Rh) o»<njj J-aLc 



/No i_jiLJI a ii.iill Lol <(Rh + ) a^-ij J^L»JI >_>•> 6-" ^-hu^" ^ 

I I * i jil L j-^J L-A^ijLj A q" a 1 ^ 'XI ol ijtll J^o jj-olx. Ajljj ^_fl -% "i j 

J ^ J>4^= t^! tS J ^ *J^=» £jj LS' U-J o-o^i-ll tf V 1 " - ** * j-l^ 

.1 (] .A* i SjLuxi ^ I 'i_i-> ft jl oLijjaJI J£ jjjLu* ^ Liij oj^i — '> j-^l J ji-* >^lj fj^- j 

■ A it i"m AjSl i_i -> ^jn-i jjili *_JLuJI Jjill Lo I 

^jL^ jJ \ i -> j-o 1 d iin i J£ o * j j 1 1 t -^ 6 ^jmhijj ^J-oLxJI A_iJLui Sl_>-«l c*»> 

I >j a I w »L^ jJ _JL~« _^VI i fl '^< Hj j > j ■ * i i a ^ jl l_i_L) _iVl 




a. j_a Jjj'i -i II jjl— ^ I jl ij 

j L» ^Li ("V Jli,) A_JLii 
-j ^Vl j»j ^1 J;i^aJI ^ j 



»l ma I j-LljV C I Lall 1 A jl o a 
^Jl J jJL-j al x_] 6jl i a A 

I r J ji « "i i a j. _i r.i aII j+jl. jj ■ ' ->■ 1 1 

e- 1 j a A a J ol— S J — L»j 

V SjLc. j SjLi. 1 _i oj'tLi ajjLi^Ij 

j jL; JjVI JjJaJI ,jij 
J_i .a jl .A Jill ^1 ■■■^ VI J_j _A^I 

J. juii ^ j I jl ,_j-^>- ,v^e a_a j 
SjV j jj_> J-cl '« "> II dJ j j_o jlj 

. JjVi jikji 




Linkage and crossing over 



:Linkage laLujVl 

^J^. I ^Jl J ^ ^ ^Jo" |J Cj ^ A J)"' J) A J)J^ ^ ft J A J^Ji ^IjI— o j -..j -i ^ J\ \ I J _)<* J^v-o ^J^l CiLi^l 



(gl) (gl) 




j^Ul «.lj^ui (GL) (GL) jjii 

- l«JI^I ^ ; - r Vl 

O^? * J — ij — 1° °J 

A> jrj'^H-iJ (GL)(gl) 

JjjaJI ^yjL) JjVI Ja^JI 

Jj>Jo (^jLoj F t j-iLiJI 

jjj-l^-o J J ml j 4 — 1 — ^.VJ 

I \ :V * - ■ ■ a ^ ^ VI 
Jl^jJ.1 ^JL_» tf i < _> 

■ * ^LUJ-OVI ^yj) 1 ^ ll 



gift 



Jj*'j*l' 




Jj_i_o Jj_j_jl_5 >lil l _i 1 1 

cjj ^jjj i^- 11 -^ 1 



V : 



\ 



ojjj (_jl ol 'j t> II J*>\J 

•> V"*- I J ^Ajlj^j 4. Q . ^. I fl ■ !< 

JjLLall 4.^. jjl <s lc 1 UjU-^l 



AV 



<Lj]a 4_>jLa_, jl ^jj ^^Lfc I I (GL) (gl) * -J^ d II jl ^jl ^ VI ~ I I ~ II c\ >i.Ljj 

P: JjSi-. jjp-l jji (glgl) X ( GL 8 l > Ji> i* J> 

G gl GL gl 

W t GLgl glgl 

^Li _>iJ ^'n n) jl siLixaJI ^yt JjxIj £jj JLiiil iiijjaj 4^_;Lij> 4_a_jLJI jljiMJ 4 im'ill a 

Cj\-aj**j-cij^ i _ J -Lc 4.1 j rt-t n Jlil i_»~JI ai4 J jji. j ^1 JoLijjI Jjj3»j O^U"*-*' 4_1L^ ^-i (j^Jj 

^^jjjl Ijjb ^-Lc plAj ^jl ^ VI *-_i_i_LL]l plj^LiJ ^ I in 1 rt^ J_=k. ^^uj^JJj^ Ij d ° I" ^ 

p iJ^li- pIj^-i ^Higgll £ ^ ^ GgLI rf->L4j j 

G gl GL Gl gL gl 

F, Ggll Ggll ggll ggll 

1 \ \ : > 

lj-a jj£J j L«jJ^j ^Li^VI i _ s lr. ocjj j' J- 4 -* jl_>j}L] a \,..\\\ »i* 

LiiL viLl jj *»_»-«■ II (jLt jj 'II i a ^1 w i^jj idJ j I* - • *" I oil ^j-i _■ ■ 

: Alii 'i Hit, I _ji i>>Jl LjLLoJ<-> 

^1 Ml Lxjj^j flll ^1 hi ft * VI pLajI ^ j^lj J 4_&ll_^o ^luj^jj^ J ^ > vljl i _i i t 5 _ ^J 





4_ijl^)j ^1 (^J^J J-» ol l_i -> 1 1 _>^JI J-ij^-*^ Aj L-=»JI aj-A ^ n^^'i Vj g I mi nVI 

j i :■ ~» lj Lau> *Ll>VI ^Jl »LiVl Jwa [j i j ■ a II : < > ^ 1 r aJ j a Cil l^a H jja JL&Ijlj 

Sj^. ^£ ^AfuJI ^yi aJ jq^aII ol 'ij-JI JiSju JjLJI JIUI Jj^a. LoS ftUl laLo jVl - i 
. * 4_ijIj_j a t,^-i L$jl£ t^' pUmVI 3i^^ iy Sj^Ij a_ljIjj 

LjLij dllA jl ^^jjlJ ji JoLijjVLi u<aJI ^1*. \ (j .An i Jj> A-jjji CjjLS Ijl VI Lailj 

U£ S JjLujJI Zt\ »■ all 4_c J " ifll j * Jjl ^als i<jjlj^JI -■! a. ^11 J^j\ ^JLjJLjj II Jjjl^jj 

:(Crossing over) j^uJl 

Ikii J^j liiL> olj^LajjS *-*->jL^ (Tetrad) ^L^JLi 

LojLxS L ^-a-^ a l ^ I . ll -.1 1 ~1 ^ jjXJI ^iLLlJVI LLLi j_» 
.(V JiJl) ^ La£ Ljj o ja-j -ii JloLl* ^ j (Chiasma) 

.pi i_i -> I (jjlf Laj A—iJ^Lajj^ 1 » In 1 ol-UjL-ajj£JI a J j\ i"i"i | — 
A I j aII "1 ^ " aII jj\ o j_uj j_ojj-5LJI J ° ■ _■ I j I i f j — 

(jii ^ ^5 ol ">.»-> II j,>At jl JjLjj dLla jj^j JjVl A-JI ./-.a'lVl 

j a_.ar,.ll j.r ^.Ij^Lojj^JI 




j^uuij ^L^yi (V) js^, 



0- ^-"^ n 3J°* ^ J . .-i 4 m A^_»LUI A ^% II . >VI aJ^.ja]I ^jS />jj"\...II T.m > Lo i c _q — 

ol-Lu_p _ol 6 JjJ^. oLa^ui _j-o jj£ ^ n um ol II J jLlj L^_> i*rit"- 0 — i-J I A _> I ^ I^JI _l)l_l^Lo jjSJI — 





.(A J£i<) ftLVI oL>J-i>ojj£ ^ 

j^ijji s ^UaiJi (A) jii ^ £j\ ', _> n U dl_L_a ^'i i ... dJ — 

^jSJjj 4_xjlj^JI fli^ll ^iJLj 4_i£. ^"nj ^Lj j_ f JoLajjI ^£ 6jLi£. 11 ^jl ^u^L ^ Lao 

^ j ' ■ -~ 1 1 ^ If -.1 \j ^ II JjjLi A^Lmj^&II fcMH 6J Jji-o r ...'ii 

I n(j I JjjJjjLoj^ __t_u jj^. jJ _j£Jj (j 8 ; i «-» 1 1 L$ -l£- -l^-lj _>j£I LjLjja.1 jj^j J — 

tit ill jljiVI ^ La£ A_i->'rinll ol m->1I jl SjLi^JI Cjlj Q> 'i_i-.ll SJLa. ^ La£ ol 'i_i-.ll ^ujij 

., i .n'i II ^ (_jl jjjaJI all j l _ J -lc -->J>»i 



.(\) ^j j^ *-»n 



.(a5_i5»iII 





A 










a 


a 


li 


b 


B 


b 


<• 


c 


C 


c 



— jjUJ^uUJjJ AJfllulAAJjJ 



.Lijlj)Mir ^LriioVl 





* to ■ ■ * 

/I \ , 0 A ;,„•< . A -> \-> VI aJj^L AjjLaj jl ^1 — N 
X 1 \ , 0 A >,■■'>; LaJua.VI n c\j JjjA — Y 

/A,o I i - VI i \y.^ . AjjLoj jl_>il — V 
/A, o a n.iii a -v .-^ VI A_Lji3 frlj j I _ > _« I — £. 



(a-ijjji. ) A U_. I A. ;.l a.» 



III! 



lI II J 1 1 



// /\ 



G 
L 



G 



1 1 L J L 

// w 



g 

L 



VI Jj jk j jj 



J^uLiWl£ijjjl 




rU«Vi 



I t^Jjl ni*i A A l in i i AJLaLwJI A^jIj^JI Cj\ ii <*>H " ' J Q * I N a"... « «_j \^JiJI w .L£ _jj _j 

\ V _j Q lU iljILaJI n il II ^Jjlj <Li)l 111 al l ^jl ^"1 SjXmiI t ^£-ajj JoLijjVI ^>^&5Lj 

./VI (^1 jj«JI Ijjfc ■ °« ■ a {<J ' ii II Jjjoa. Jja-o Lai <5j^.j 
^Jx. ocLuxj Laa <^k.l jJI ^jjJI jl j-il ,jj-> A-ijIjjJI a.^»ll £ jjjJI c^J-* 5«il^J (ji* J-^*^; - 



Genetic Maps t 2LJLu<aII lajlj^l 



LLu _>VI j-SLli ^m-j ^1 J— =>>jJI i>> Morgan jL». jjj> ^^SLjj^VI Ail j^JI ^JU. j£-a3 



jjLxjJI oLljLSJI J^a JJ-xJ ol 



Jl (J _lj£ CjI 'i I ill £-51 j-a JJjJl 



-UaJI 



DNAoL-Ij^^ A i i ll Jj"i_i ill JcljiJI oLa-iLHj <_ijIjj Jajl_^. (j^l ?^4J 



* ■ ■■■'■■^ II oLi « ■ ■ ^-ll 



■ 



i Lol . jji Lj^La. J jl^l jl -uJ j *-oLt a a.^i ; I o'io (Sex Chromosomes) 

9 




dJl£ j . ...'iVI ^y-i xa. >jj .(Autosomes) 

4_jL-ijj Jj_LJIj Jjl ~ - II JJi_o -■! '-Ij J a II ; 

j . (X) ^-t I JS J* Jlkj ^LiVl Lj^U. 

Ajtt , il'i-^j % (X) i i , ^< j£ j]l jijj 

idJo ,jJtj < Y^i ik-.II A_ik Jlk. Hj JliJI J 
.(XXj^p^VI ^ (J _u*l^JI ^ i ; ,nll ^jx^^lJI J>5Li 

(YX) jSaUOj^; U« 

«■ jll; ^(jl'ijt ji».VI i i.«-»ll Lol < (X) .Ji L^-il r.."i jjiji nil ^jj^j-i j^jJI ^ Lol« (XX) 
j^jil ^jjSlj I j 1 .XX+"\ ^liMl ^« ijSjSil j ij-^J <( Y) * .'-^H j <""j j j-*^ 

.XY+A 

(Y+f)j(X+V) Lola j-U^Vl |> jj <;u jj<- \ *\ :: , (X+X)^*u^\\ j3 gULv»Vl 

.(XY) jSj Jl jA; gSUI up 



< iC !( {( 



re 



1! Si 

T • 

H H 

« 13 

55 ii 

IT « 



I jM ^ I jXftoll uSjllI jjlj . f ma II 

^ _>iJI ULlh , XX +i 1 jji JjLVI 
+ ii >Aj^aJI Lj^J^ t ,, n \\ 

nit'iVl Looicj .(^ J£i>) XY 

tjj^ _> Si n VI ^-jj) ^ 1 I j ■ II 
ol-Ajj-JI J£J j Lj ^ jJLJI 

Lij-LJl oUij j -» II L»i . X+rr 

i» u 1 **")" oU«j*« (T ) Jii Jj<_. ^~Vl , i.^M I I . V 4-YY 

VI ijuJ j ^>VI jj» jLujVI ^ tLuVI _)■■'■ jj^j ^ilLi kilJj ^jit j < Y+TT 

oj^- 4 jjo jLuiVI 1 o 'i n j oLijaill ^j-i ( Y) ^* n^ll jl dJ j a*-> w . A">l aJJ VI , c>Ljl jj-> II ^-*L> 
S^tLiJI J^Jj < Ij^j jjill ^_)\S ljjji.j^> (Y) .Ji n^ill jjL£ IjLi • II »uaaJ ^ ^^-uiLul 
:^JLjJI ^Jj ta II ^Ji 1— ciJ jj jj.'^H j olj II i 1 ^ i o j oLjl II ^^h* * qI'^'i 







^l^'Vl 


XX 


XY 




XY 


XX 




XX 


xo 


juftl *«S — jl o. 



J5VI ^le jaJj ^Jl jrU^ sLnJLi 



■ Ji uaII 1,1a ^jit. ^j"^ " V jjLiVI jjl rt_-^ .sLjjiJJ LuLol 

^j-S U 8 8 J-oXj ^j.iV-t II ■!>■)'» "i i <U-o\ -v II j (Y)j (X ) ;,,-< ^_Lc aJ oil ol II Jjl JJUAjj 

^■Lljl Jji'i^k II I«Uj J .1 ~> 1 1 £_ol_ujl A_2u J« 1 8 < (jLuijVI \ ~> 1 1 _j^a_i ^jJjVI ^-4-- - I 

— t^jud\ \ ri\\ * ai ■•• H oLj^oj^JI alA _>J>> j Jj^^._a_o (Y) 1 1 1 1 1 ^jl^ Ijl Ajj^Sj l_j 

4 J I iSjl p I bCMfcVI j-jL-iijj i \ i"i i , .~i % 1 1 Jjj^" I — Jl^i^JI ilDj ^ " ^ jj^j j,^. "> 

<ji.ii-> II oLjj^_^JJ ^^Lj-all ^ajLiJI taafcj , h II ^j-i I.uj ^j^-VI Aj^jLiJI a j ■«■*> II a.^illj 

. t A. I I Lfj ^^Jjl Aj^SUI 
pi t j dliA ^1 ^yit ,Jj VI ^jia. £-kU JJj JLiJa ^^-jii II Aj j5LJI ol "iit, II aj-A MjLjj 

. oLiJ-lill ^jj (Y) U& ;.r<ll | _ r k. Aj j n-> o (^>i>.l 

^Jl ^l^ill ij^: iAoLiiJI a*l~k*i jjLi (Y) ^y-~'' ^ ^ji^ V j,L£ Ijj LJ 

-■I a. ^11 U- jxj I ' (^jJI J *J 1 1 li-Lij < Lij^Li jT.if ^Lill ^j^uVI J^Li. ^^-ijVI 

( -\ II A_x^.^ftjj ^^j^-aj^JI _^aj\_1JI q ^ *t t Aj^jUlJI 4 _i ih'i -fc II 
j\ 0 -\-y IL; iJMt LjJ ^u-J (X) » i./^ll ^jJt Ajjn-> nil 

vjj^ "j iSjJ - ^L*u^_)VI pL^-jl ^jl ..." II % ^1 j>A VI w > A j mj II - . I j j i ■ ^ 1 1 fr^Jjj " " V 

^1 in 8 1 VI cLlil I 1 1 ti ii/ill jui'i K ajjLj ciVL^. ^j-i^s iftjLui oVL^ 4_i£. 1 ■ "■ ■ > j i^- 1 ^ VI 

A_ajLJI A j i i II Li^LsJI (_50a.l (X) Jjji ->J-?-J Aj^. I m'lj Lii-a — J_, v ii Vj — j flll 

(XX) |^ ■■• fca j i j x 1 1 *"*i ^ If j;j " ^ " 6 jLw A ■ i g ■ . ■ A. I |j|_8 j ■• a II (_£^^Vl A _t I \ M _cii>. _j 

u^l j 1 XXY+i i ij^^j j-jLj-l' jji i II ^iii/ill _ij^jiJI jjLi • (Y) ^ i < i ^> 4-; ; 



a j IniLnJI p\ VI (Klinefelter's Syndrome) J 'la.jM< *JL». jtl J^_- jLi, 

* - \ i^-luJI ^j^kjLj A j J i j-i jn ij jS^a .4_j^Ii_il Jj^^J O^li^f Jjl Lo£ * sj-)L-2 vj^^J L^jl *LjJ^-j 

(X) « I ■ ~ "° JJj J-C j J^a 4_,^j-aJI - I ilj^a U 6^JjjJI LjMaJI ,_iLi_»J I J_>iJI lift 

VI CjLLjjaJI jnl i ujit La£ . ji'i^i II J.Aa_J ^lll Cj\ \t-y II £jj| JiLvi.1 ^yJI <_£jl Jjlj^JI 

.La I | mi 1 1 

lljl L.I 

>_j^xjj X + 1 £ ii/ii aJiliTi ii.il ^j-l^JI J-W-H yl (£» « (X) £jj <j^> J^-'j ^ * .' ^^i^ (_gj)"i ~> _i Jji 

.Jia i LjjJ ^yiil ^,j5L. J aU II IAaj (Tuner's Syndrome) ^ <JL». ^1 jtL. 

J_,£J . ^_L>^'I ^ i \ -k '_■ I a i ^ic 4-i 5j_j_i.j^JI 1 hi II J-sJ-j l-i^-l j I — *'-- \ _i i> 1 1 n Jj Li a II -v II ajja 

. £jJLJI «_Li.j^ ^1 ^yiiVI 6J^| J^ojU 4_jjLS Jj^J V SJ _jja._j^tJI kliLlj-6_^JI 4_la£ 

« 

^ i . «~>j JjU i nil &l mJI I I J_v-i li ■ '■ i*^ Jj^jJ° il>^ U i ~ l '* h "" (£*^ (X) CjI ji ii n JJC JjJi'i 1 j I rtf \£-^Ljjj 

lA * "> * -k ( <L*.)Lc A a t j U t aII i 1 j . — . aj t A . ^\ ^ 1 i ■ » ^j_L±JI j^abJI cLul W | ■ 1 1 * 1 1 I j A L ^L*. A_i ^a_il 

^ j . -fcJj (X) jSJJI < AiiUijj Sj^uo Jc 4-Ji. J£ ^ (X) ^j-u*> JaJ 

^i.VI Lajjj ifK'to LaAJa.1 (X) ^jj ^ JLij\ ty""^' ^ LJ . iSSiii Sj_j—aJI ^it Ji._jj dLlj 

.Biirr body jL> ^...^ ^'■-■ll _,_»kJI ^ duu,LalJI ^» i.nll Ioa ; _ r k JUqjj < ^; ..-~ll ai.Lj oL,Lalo 

A-LijiaJI A j-A ^ ^ -i 'i ../i j Sl^ojJI ^j^i^fc 0 3^^>L j^' 'j^^ ^j-- '^ II jj_i n*i ^Jfl nij IjJj 

_^ ^Luj i*hlf^ I j| ^' i -. I jjIj c_JI "-qI 13 ^11 jl ^jj ■•■ a l ^ II i ji''l' I *l _'^l 

■ jjj^j S>jta < Gynanders Miila II j j^.; ^_s^jlj oVL^. ^j-^* ; o ■ ^jjjjJI ,j-oj 

(XX) I & II ^j^* j I | .' ° *'j 1 1» i^-^' -■Ij--^ II j Jio J^-"^' ■ t.— ,*Mj Ij^j » ma II 

. Sjmi-> II ^j.ii'il (XY) (_gj^.Vlj 
i jjLujjVI I o 5 • c j j j a ■ ....^ llj a ......^ II -.1 ., ^11 jj jr.ill sj_uij oVL^. idl ■ *j 

: ^JLlll Jj JaJI ^ I 0 . At ; La£ 



J . 1 'l t J 1 


r ..^ II ,_, i<j". II 






XY+ 11 = i"\ 






XX +11 = 11 






XY +lo= IV 


(^^l* jjlj iJLa. 




XX+ lo = IV 


(^^jui <Uj) jjlj iJU. 


& 


XXY + 11 = IV 






X+ 11 = lo 






XXX + 11 = IV 


^ ■ 1 1 | a 9 c 1 , ^ ■ 




XXXX+ 11 = 1A 





II (V Jlia) J^i-JI <JJI (Down's Syndrome) jjlj SJL*. 3i^i 

Jui 4j ^^a.Tfc Mill < 1 * s\ 1 1 (jjl^"*"^ < _j^-fv_v l fl (T ^ ^JLi_L-ea ajLjj) II 




J 3 b 4JL>. (T) Jii 



Sex - linked Inheritance c> aJbtJL> 2LLa_o >*)t JjlrrmTt 




CD CD ■ 





lc a_iwl jj e Llii (Morgan) jL*. j_»j> oLa-ii ; 
^ 4JI V| , »] jjit. olj (i J£i) (Wildtype ) i^JI 

J_i ^ II jljjl JjjL£ al^a^ ^i""' O-' '-' * U'"'.' 1' Qj * 0 "' .' 

Jjl ^yjjlJ La^ .jJjjjJI e-l^a^. I Q tS JjVl 
■ al . r\ \ ill JwijJI AjL<s j-k SjiLu *\j*a II ,jjJ<-ll 
J _i 7> II jlj-il J-j-j ^Ij-ll ■> Q "i II Laj-Ltj 
cS^' J U.*±*J' ol_>^». Cjj4^> JjVI 

J£ J;l VJ , \ : V i ;„■'<; Jj>JJ«JI -I 

.JjSj M4jJ II d iQJ I oljMi-k II 

»' "^j ; j 6' u^jj- 0 i$L> J -*-' 
l _^>_^i IjJ ojj ma"! J^aj ^j-jLiJI Jj-aJI ^ J^jjlJI 




(Y) ^^^JILal (X)^ 



VI u^lll 



uJ-Ll J-^'j o^?- Jj^-j-* ^ j ^j-L^j • O-^?- 11 

j^ft^ jJI [ ■ I Ll_flL£ ^jj^ J /) I » II ^j^J g VI 
AJL^JI 6 i A ^jLskj^a ^ ft i u jij | ^jjfrjt II a I i ; 

(Sex Linked ^ II ; * U ■ -j . II ZJiljjJLi 
oLLiaJI UjjaJ 2JU. ^jJc JjJ Inhertance) 

. (X) ..m^II i inill ^11. Sj_tck.j_aJI 
jli « (XX) (jjjoula 11 Jj< i ■ >~t1l ( _ ( It j^jla-j ,j-jJIj CiLVI iiljjJI Lai 



,,i i VL Alvu oUu^JI (t) Jii 





li 



i_ia -> j mi (jjj ■"'>•> H Jjji ; .<-»ll .Aa.1 ( _ J Ic (jjxl! ^^jjVI ijjlll vlhH^ jJ <*-jV IjjLj _>flaJ <jj-*J-l 

»•> II ijj* lutll (tV* '"' "iQ Q.'* II (J^J {Vl tl)^^' klrf - ^ U^* i^-""^' O^J^I I jj Lol 

P: RR r 

XX X XY 

' (D® ©0 

Fi= Rr Rr R R 

XX XX XY XY 



* * ♦ 

\ ;V « im'i i J)J)_H II cA i 1 (_5j^.lj JjJ_H II f Ij-S-^. olji'i-t j(j lr-»~ JjVI jjjjajl jljjl Jj l (j "l 

: ( _ r L La£ lilfi j^.iJI _>4^> ilfcH>-l-l q-^.'.'VI * *" - O' 

P: Rr R 

XX X XY 

®© ©0 

F.: RR Rr R r 

XX XX XY XY 



^1 VI \:\ 4 1 1 1 ■ * g j * II '. . ^ w o I j r, i j ^j^ajlJI ^ I j ^ " * lj £ • a ^ If J ■ ^ ~^ a | ~ II 

J *^ " *^ II I ^1 > - a <_kJL^x^JI ^— i j \\ \ II Jjl j£ ^oJI w j i ia I j * till j d^ua 

P : Rr r 

x XY 




I 




i : 



Rr R rr r 

XX XY XX XY 

^Utt a oVU.. ( jLl*_JI£ ^Jl LlaJ ^jt ) Haemophilia ^ Jl aJ ^1 LiLi j ^ H j 
.^Vlj >_,VI ^ o^hJI li* ^j-lc J.^»->"i Loolc oLiJI ^j-k. JjljJVI 




p 

G 



Cc 
X X 




c 
X 



cc 

XX 



Cc 
XX 



X 



c 

XY 



© © © 



c 

XY 



c 

XY 



• • * # ♦ * 

.jl jJVI Lr ac jj l^' jjl jjMi ^_>VI Lai r4 Loll ilaL*. jl jjV dJj 

.(X) ^.aJI 



Sex. influenced Inheritance j^ocJb S^jUUJi 2oij^Jl 



jAu J-a£ ^j'Li_) "rj a i jjl fl i a II A 1 1 a j 1 j i" jjj a 3 ^-1^ 1 1 1 j > I »g > II o^L^JI L> ^J-ojlj 
J"* ; (J i ^^jjJLiJI ^iiVlj j£ jJI JxuLLaJI Lajjij lt^' ■ ^ " ^^^L H 

.^jl m > ]^lj oLjljJ-fc II 

■•-I ■■■"■II <^a _>iSI O^LjLjlJI (jJ*Xt J^-J ilhH J "■**■* ^yjJ' ,' >JI A L all <LILi. liLlj JLLaj 

; ~. i j^jjl ^_Lc A_Ll_i J(j k'j Aj^S jJI JLjLjj^^^-i US 8 >>Ll-) _L>Lw ^ai. * L o II a j-4 ^j-S ^*\-> "ijj 

£j>> I jLi ( _ > *jI_jJ I jxLi ^ LiL*J L$J oiiji ^1 t^a L$_>jJ jl£ Ijl l _ f ijVl ^^.k. j^a^ <j£J .xaJj 

B B v B B 



G 



© © © © 



B B 



B B B B 



BB 





LgJ^L^. ^ya Jj^^ i a i aJIjjJI -> ! r JUa»<« (j^lai L^Jj A umjJI ■ a j ; >^ a_lo_aI >_iIjjJI A_wljjJ 
^jAU oLjl jj-k II ; J;l JJ SjLwVl jA=kJ J A ill-t, aII A j-k II oLjjl^JI ( _Jx. A i_i til ^vjjLj <LJjJ 

.1 t j hi i a K y ^5^-^ ^jl in \*i I L-al lA^ftj jimrt 5 jjj^jj a j_v >^ jI.hlI_> ^_)ljJLll 7 Ll>L_) 

q\ ij -k II ^jAiij \ rtfl i a J£ Jfltjt ( I *\ "i 1 1 ^J) CjiujJ LJJ s^Jj A i J^wo ,J J-!' I m 'ij OS j 

<t jn jjjSj JXj Laj-i j^-jla-ijl ajjfe j d l-i _i ^-iMiiJ ^1 c i Lulj w m i t II w v»Aj jl-ljiJI « 

.(Identical Twins) iJSLalJI j»Jl^lJI ojj» 0 n,„~\ j . a* . .11 _>J;Lll 

I D '■ j ■ a .1 II jjl a "j .1 jj "I a. ~> ^j^j I | ■•■ ta A_^kJjLiJI a ^ VI ^j^l J^-*^ i aJ j j ^ 1 1 

. (Fraternal Twins) a^LlJI ^1 jiJL .-s^j . J-iiVI ^ a^I ,-„.:< II Ajkjj 

ktia.LJI J^ -^; ,±j_i-k A_i-k II oLkjLUI ^jJi A'ijiII _kAjlj A-JjJ ^J) A_t^4l A-ljl n'inll jj>l_aillj 



aJ ^^JjjJlIj Lo i_&JLkj | <-ijjial I ^^jjlj jls ijjjj^ijl aj^lj A_ijIjjJI J„al_jjJI 

^"itj \ j^JL£ a jKr..U j ^ i*\ ^ 1 ,., It ^,~> >l H I * (1 | a " jl a" a fcaJi <l JjI A*i aII a^I 

^-iIjj a U -w M ^ . I . I<- c-Jj j£j i j-jLIj }La La^c_j jt "'Hj 0- 'J* ■ II J^,_jJ <J_&JbJI 

, a al"i o cj\ i_i ; ^j-i ol &>i ° IjLij^s 1 o "i i Jj"^j^'j — i2t*»&jo3 a_LjI n\ n 

. ajj^J-aJI jjjJlJI O^Ja A^jLj A-t .\,^-»ll I j ■ /i-k Lo.UC j 

LujjaJ JJ j j^Lj i A_uljjJI L^jl J^vt -.1 iaa II j - ;'" ^lc l^j'i a .11 \\ jj U_. 3->-" 

• u'^H 1 -" J oLijJI ^ J£ l _Jx. 

^jiij «• j.All ^l I jj i a llS i « ^IjjLJL; JjjjjjJill jjj't'ij V j»^UaJI ^Jj jji> ol ;'r>..il jlxs 

_y\ jj j la] t j- -^H ^jjl A^.La. ^Jl jl ■ ^1 Sj^i. J-aJI 5tl jl -II ^jj^J I jJ < jkLiI J^i- J.'°jjj m I 0 .' 
j»X.j A n'n^k J^r. oL-vjJI j t » _> 8 JjjjjjjJSil jJ^aJI i^fcH?-" —>^C. Ijl Lai . Jjjjj J_j^JI j^jjiJI 



. A t . ■ /i 



^.ii^ mm! ^-j i Vjl L^-j ' ^ 1 t -> jjj^jj I l*yj a ^ ^.-jiiL!l ^ V a_&a^JI j : ; , ; - '. IjJ 




.LiU *±a*J S^-hJI 



o' a- 



VI ^^JJI J^l 

.(0 JliJl)^iL^ yi«l 



A _i 'i -» 'i n AVi-^ VI 0_>fla *-?"J J J 



:^jLaj flj-^l J^-^- j-o A_oLl]l ajl _i. .ill JjjjLi ^jJI J.u-« ^^uojZ — N 

U In l& _i 1 1") 6_jIl-> ^j-j'j J < I "i - J ^gjl ;"i ^ VI ^> j all II - -a. 

oLjLjjJI J^uLij . <Lall)l ajLwJI . I 

p ~* VI ~_*al"ll . j ".I | . ^11 ^ 

LfjL; jjill LiliLi. ^ Sa=JjJI a ai/-»ll a_l5IjjJI J^I^jlJIj oLoj^j-ajj^JI ^ J£ Jjilj — ^ 

^1 Jn'.-> j 33 1 «(] 'iLxiV ^'i_i-> II ,_ij^^iJI (jj-i £jljj-ll -ilcj A3 ^ i_i ^ II 1 nfl ;j^>j ^.lilj j^j — 1 

/ \ • * . j / vo . A Z°* - ^ /r o — i 

^ <j-^-o jljjl ( _ r k. Jj).^-k II Jja.1 ^ A Lul l CjLlj jLajl ^ Lf ^\j £-Lo J^-aJ —o 

S^AjjJI ~ j a" jaj 4_>j^jVI A-!ljj . ._; i P "' °" J-!-* ^J-U-VI *-JljJ - I 

Ajljl.^ 

•chH ^'jJh J**^ lIA VI m jj I" II — "\ 

a jSLuJl A ai nil n-* j ,>^J Qj ?* ^ ^ 'J"* II A J ^>* - ^ 

^ ' ^ ' " ^11 a Q 1 all J Lhl ? A ^> Lia II ^ ' '^j" Jj-S - j 

Ij^a ^« bb ^ ' _■ ^ 11 a j-^-'j II a il>^ ^j'Jh csj^' — ^ 

: JjSLj Bb ^ II ^j^^l ^jj jl^VI jot ^,Li Ijjj N 0 ♦ ^jl^lll 
Ij^iVo.j b^"Vo.^ bjj N 0 • - i 

: (Jjj A iK II ^a ^l^ikVI ij „.a">yi *Ljjl ^Ij^JI j^^' o-i~>.> — A 

a_L>\ aJ a II jjLs^u ^o^j^JI — I 

A I "I a" j\1 1 ^ t r — ^^'"J^^^^^ — ■ ' 
.A_Lil n*i ft II JjLo^_«j^o j^JI aJjI a*i nil ol J-ijL. aj^^JI — ^ 
■ A-Lil n'\ nil ,TjLo^xu^_i>jjSJI A-Lil a"i nil CjI J^Lajj^JI — J 




BO, AO-j 0,AB A, AB-^ B , AB-i 

f\ ..iS'iVI ftLiji iJjLaJLaJI oLaj^uj-ojj^JI ^j-S 4-L;l 1 "i o II CjI-XjjLo Jj^JI Jl .^">l J3LL1 — "\ 



J' 



.VI 



iVI 



. UJ Jit iT^ 

. JLi^.1 5o«J LijI j I (j ..ifl'i jtiii a I.,, Jl oLjLjj Jjj-a djj — N 
• tj-J-*^' i^U^' id^LJI ^ £_»HJIj _>ax1JI JiLoj J-o *-1^-<j j>^*-" — ^ 

(M ) J^UJl iifcluJUJl JLxJl j-y'i iTt >IiLu ^ii ■ ft^ 
l^f >4J . vi ,j>Ul j ~A'nt%ifi\\ j i jj*Ji ^ic jLiLu 
. (AtfVl J>U ,>UIi ^ aiL- (R) 

* 

£j,4 A_ijLiJI (j h n II j A \ \ \ -> II i j ^I^Jj-ll jl 

«_JLlJI A j \ _i ^ II ,_i_i^IjJlJI \ n (j I ,J_ijLjj J •> (j "i 

MmRrj Mmrr 
. H--.VL I4JI jLi^JI 0L.LJI J-SI-r 
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jp^r- DNA ^j>Jl ) _ ) ii,«->JI i-toS jJ Ja >*Lj- 

b MflbU jjLu^'Jb JLUj j DNA JkcLa3 SUIuS ua jjuj- 
fr):: (A>^a^\ AircLAjj DNA jj J_a^Ji ^ cU±*Ji jJlaj- 

^ /y\ ~ (HQ* StjJJb t j jiin i ^l>. Jiinjt 4iLJ£j (VU lJuSjDNA J^Ia ibjtTu " 



^^^^^^^^^^^^^ 



JS Jj»_=k-j ^JJI L>j S jjj J£J I jj-<" J^kLlJ j fctwilS (jl — L^-lr. jji JS Uiaj ^_aJ1 — 

■ 

^^iJI <^jIjjJI cjLo jlx-JI cjIj^jj . iajlj^JI oLa jIxaB ^Js ^ UuuVI 6.J-A Jl-o ^ic LiL^Vlj 

Jj-C ( CjLo^amj^oj^^JI ) £j\ * v . ^ 1 1 J , ^\ a \ "i A ? 1 \ II 1 ■ ■ . a * I pLajI A_j I ^a^Jj^Jl » LaIc ^ j jjjJ J 
VI (i-pl^jjl CjLdjia-JI Ja^J tjlll * Cil >-^H jl If J v* I ,2 J.^Vl 2 il-^ll a I \ j j^ll 

J n -\ j \ i ^L-fl cj\ \t ">jj-JIj DNA Lo-A jjl >j jjLi^^-o 1 o ^^-fl tJ^-Jj it t.^ll 

K ^Ij^JI oLo^LuJI 

<*_Sjj_*-aJI \s j . <_C j '"'^ S j, i O I— ^ 1c -v * L^_)l CjL- iO-aJI I u^al^JI ^ j 

I a i nul \ < A.r> T • 1 |i Cjj^k <£.^_UuaJI O Ll_i^_ZfcJI ^yo <-£.jA-y a oLj_ij^jjJI ,^1 

_h>VI Jjl ^ «-La1*JI jiicl tdJ jJ j J»li oI-uj ^jJS ^jj DNA *_u£_>3 ^ Ji>.jj 1 * 'tYt-^ nil 

^x^LaJI jjjjJI ^_ya o V I 4jl VI *<jjIj^JI oLojN ^11 J " L yj-ll 1*1 ''-'"j j i ^ 
DNA ^JLiii^lj .ijjljjJI 0L0 jLuA\ J-^_- ^ jJI j^s DNA ^1 ~ -^'1 ,^_v-> ■ >1 «*<- VI lla LLi. 
SjLt 4 ji£ jJlaj ^ jJI j <LSI j^il ^^IjJ^JI ^uLuVI Luiljjj frLaJjJI |»Lii ^yJJ ^jI 4-»jIjjJI SjLJI jjs 
^jJlj ^JaJI ^ iijiJI oVl -tflll Aa.1 (Molecular Biology) JLilr^l L^-jJ^^I ^1 

. I, fca j lS ^ f jri > Vfl" i 




:(Bacterial Transformation) j jjuSu1\ J^stJM 

(_5_>=J j .,_5j^jJI >_iL}l]Vl < I ; mi nil Ll j j'l's I II jujjj (Griffith) .iiijj^. ^UajjaJI jJL*JI 

: I iSJ^^ 

. jL-»JI (^JJjJI ^jLpJ'i/l i jljliJI j-o ^jJJ t5->>> :(S) A "i_in/> SJ^Lu — 

. LgJS^o c^^j^' .1 j] " IVI t ^IjAiJI 4_»Ll^I ^Jl ^ < R ) ^'n.i .-» aJ^Luj — 

^ii (R) Lo^h OLA^ 1 



(S) IjjjS&j 



> 

(R)^^ 



(S) l^x, " 



■A 



(S) bjiiLi + i>. (R) LjjiLj 



(S) - 



1 d I "i S ij-^ - " ^ Ljjj"'*^ ; » 

. \\ j i ill ~i *3 ^lfl o^lj^JLi 

c 

<"i_ioll (S) Lj f^ ; v ^IjliJI ^ 
a-^JI (R) ' ^;-< ; j_a 

A " j - II Jjlj 'all ^j-^ a j 

■ * j *> (S) Liji'i^ 1 1 d i j-^-j 



sjLaJi d 



(S) L !J .,.<:.IL, i^UJI L^I^JI 

^Jl L^LJ^j (R)l ^ jj-<;l l 

(S) v ^.i.Jt ^ S j * * i jj > "> ^ > 



(R) L j m's > (S ) LtjxtSu ^y, a.oI SjLJI JUujl i t \<. LJ *J j (^jjTyill Jj->"ill) 
Lj _'^ ; Jj-^-j ^j-i .'" ■ "» ^y^J' igj j'^.'^ J j->"<H SjLa o-* *J^Lojj l5_>^! o ^"^ 

uj^" J SjLaJI J_il-> "> jic j Aljnnll (S) LjjjV^ i II A_l}Lu Jl A*ij nail _>JX.(R) 

.DNA 

aJ^L-j j-sUJI DNA >l ji a_.j_.-<.H oVjLJI ^j^.} jl ,_ r Lc aJLLJI jjLlllI 

- • 

ji aIiS'i... Jl Ljj'i^iII ^gj.'i's.ll Jjt'JI ljj& dJj j-o ^alj < DNA \ $\n ^1 ^1 Lj^jll 

.*ll/Vl ^1 Jilil 

*>?JI owtxkwi JJ Jj *-±jlj>ll SjLoJI jj» DNA ^,1 ^yJt ^l^jltl _^>Vl Jji ^ jij 
^ujjjJI i_^aS <*_> ojLS JJjJj < SjLiuJI ^ jji ^^ir. jJ J_j^JL!I ,_i;,n (_jjJI DNA 

. J j->"il l IJla .iiiii.i ^^jJI ^^j* 

■ • 

^jkl DNA e-ij^- Jjl-> "i l _ $ -L. 5 jjill aJ ^jJhJ u ^>K"i...Ij . a.",."i^l Lajjx. A_i_ > iaJL]l Oj>i.I 

^Jx. V <Gl VJ (Deoxyribonuclease) ^JS^ijjjj cr"^' t£-> (hJh^ 1 'j-* jL>l£ 

^jJ^VI Ijfj iJilLaJI * Ur..'.ll JjLaJI » I " Ajl J^.j jilj i RNA jl ' J J j M >^>Li£ _j^J I 

. 4-iil j^JI SjLJI yt DNA jl j£^j L»j> Jj-k"JI a _i Lt e>kl ^> 

^Bacteriophages) b>-JSLJi JjUJaV - Y 

oLoiV oj>i.i ^1 oLu.lj Jl J^. ^SIj ^h'j>1I SjLJI DNA i _ r lt JJj dLlAj 
^ jkjJLLu,! (^jJI jrLkJI jl dJj Jii wij^n^JI j-a jLS jij < ( j\ >U Phage ^-Li ) Lj/i^iII 

^j- ftSj jjl <Jj jJI A jMijLa jj^o^jj -U-oj j A_> i^j a j '.'"j j j wi^ltj DNA j^-o -jl ^ "II a j-A 

ijuj^^jiJI Jl Ajuij ^Jljjk JJj Ajl Iiti.^J jij < I (j n-» Lfrj l _ y jJI A-jjj"'^ ; II A j I I Li 

a a w I -v i a N * • ^Jlja I ^ 1 * ^^ikjj 4 A i I AjlJl^JI ja ai" 2 1 1 1 4 * 1 I I t 

A_jj_LiSLJI A_ii_iJI ^jjl j-jj ' ^ I J^_o O^-o ( jl^o Ax. j a ^ ■•> ^1) La djLo ^jl ^c-l^I^JI ^v-aj • (J 1 1 



DNA 




JJ=- ■ 



<7 





v . ..- v.. v MHi 




1 



SjLt Ji.JjV (_J jJI ( JA-i Lajj (5_>iui LaS ) jjiuj ^ill ^ J^-Ai DNA ,jl J>*-«-ll J^o j 

(V JSLi) 2_oLa frl a aii-. II a jj& (Chase) (Hcrshy) i J^>jJ^ Jil^l jlj 

^jjo£JIj o II jjjJI p^ij^j fcja o J I j j ftni^iJLj ^g-w ia 1 1 DNA ^a^lL* LoLa iiu ^ 

^ r.i oil j_^i-ujjjJI J£ jjx. i ar.i^lLi LaLSj Ljjj"^ ill a n \ $ n > ^jj-iill Ij^J I -» m nil 




li 




DNA J£ jl A-jj^ill aOA Jjlli O^flil jij . 'Lijj'KJI LjMidl J J^'-J J-iuaJI OjjjSJIj 

^1 Ljj^Aij A-j^jVs .11 i^iiJI JA J^jj tf jJI >» ^jL*iJI DNA J J\ /V <> jsi VI bj/rt.ll 

^ylr. jiil ij-^ II jlj-A ^ LiJI ^jJt >iu^l ( _jj-!l ^->j\ ^'H j igj.'^.'H J j> -> "i 1 1 ^_>jLiJ ^-1 "i'i'ii.iVIj 

.DNA j* j^l« - tS^ ^ -eW^ 1 > J j.-" < .': ^UJI dl3 JiVl 

Jlj-uJIj .jl ^ " II I (]_■!«- l Jli\ I I I cjLajLSJI Lj i£. -.1 - 1 '.'...VI Lj j - ai Ljjl La a 

SDNA j* SjLit ol -, J? II J£ : (jJLJI 

I 0 ^ DNA Ji.JjV CiL J_>^iJI jikJU dlLlA jV <lL) jj ( _ r 4l)L; Jlj-JI II* jx. ijL^VIj 

.iiij jjSLlIL; oLi- j_>i-»JI jl VI . iL< j_>j-ill aj-& ^ <LijIjjJI SjLaJI RNA jl c*aj J-> 
Ojj^.1 a.iJ.l»-!l oLujIj Jl (jia ^j-l^-J ' t J~ " jj-^ j-a Ijj* ■ <"» W- 1 ' '^J^ aocLSJI 

.Lij^i: SL^JI J£J Sh'jjJI 5jL<JI jj» DNA jl j£L; jVI 

« LjMjJI DNA 2U*S - T 

<Lj_a£ o"l-J-* *' oLJuiLk. ^ ijjl _>jJI SjLJI jj* DNA ji | _ r lc <^jLa JjJj dLL» 
, ,.,"10 L^ii J^-j ( j;L?.JI Jla ) jjJUa jilSJ J...^ II Lj^LiJI A USa a £j>>i DNA 

jiLUI ^JlJ ( jrU^Vl ) ^■■■•■ ? ll Lj^UJIj Ltj^aJ Lj^UJI DNA l+<& iijlio 
Sj^j^JI DNA 2Ll*£ . JjLjLI ( jrLi^VI ) <^uaJI L^IUJI ^ DNA L^S J jaj , ^1 

. s,j„. ? ll LiUJI 

^j'j^' SjL-oJI JjLfl VJj A-j II A j i S 1 1 5jj^.j-aJI A_ljIj^JI C>La JJX a) I > L^J ^j-lii ff J*M ■ 

fj^lj ^Ji jlj-^""^ j L^_jLj_i SjLcIj L^^JJI ^" j RNA oL1j^.j — r ^ j ^>>^' A | ^ d>^j 

. L^UJI ^ j^ilj JSi^. LoU DNA jj^ Lalo , L^UJI 





DNA l-^S j3 



J/»-> j DNA jl ; ~>f V lS -*£> dl_L* p ^j-ll^JI 0-° ^ /ijmn^ II JjIjI Jixa 

^ylt ^ijjQjl <JjL»_o ^yi |jjSa * jJI JjJjJI Jii»jlj . <jia ll ■ <L^aLiJI A-jjIjjJI >iiL> 

(jl .xjV DNA p^jj^ . rj^j** I * i ^ j ^-^j c£^J *^ ^^^^ ^"^^J DNA ^^J^. r j^j" 
: 'jl auJI (j-o jjaxJI ^ oiipl ^j-iJI A_JLill oL j.Unll j\ lU VI 

^ujl j^u> : Lji .1 J^o 5 U "'J) J ^ J>.) 1 * u^^aj j i olu-i3j)jl^jj'ill DNA tjj)^**,' — N 

oLLu<^iJI Itj^ (DNA) *■' '.■"j.- i< jj'- <JL»- (deoxyribose) ^Sjj^ 

d * \ t -v i i * 1 1 \ r 1 ^ a 1 1 ^ >^ I ... I I ^ a A ... aI I I ^j^aj^^JI \ % A | * A I ■ .. > 4_lajl^j ^ m ' ' ^j " 

a_ix.LLllj ■ ^-xul j> II j*\ mil iJjVI ^jj->j£l\ ij jj a _i « al a U J^-i U ;"<_>-j a_x_j_)VI 
^jjuLj SaaJjJI a al-> II Pyrimicline ^jj^j^jJI ol 51 r.i oa.1 a j'i_i--> j^Liill 

« » jj Purine Jjj^aJI -■' «'?•■■» _l=J jl ,(C) Cytosine j^j*,- - ji (T)Thymine 

.(G)Guaninc ^1^?- jl (A)Adenine ^IjjI 

oU^jidl U.j^> ^Li DNA 

6jj A _i a ft I m3 aJqjIjj ^ ' ' j" o I -ij->^ i K ^ _> > 1 1 * ^ I ■■• ^_fl 5 ^-Sj Jj^-jj's II ajJj 1 1 1 a * a ll 
j£xJI Aji JjLiaj (_jjjl iajjUlj (V J&j) A_JLlll aJjJi jjK ^jjJI jiui ^yi '3 jkij Jjjj£JI 

A«j _V ^ t A , * |l t * a i ^Jl l a i a jtf I I IjJ^j , . ~ 1 1 Q . . Q ... ^J^_L-A <!l_lLc ^ 1 t-t i ,~ i \ Q ...^ Q 1 1^ 

^AjX. ^-L*il II j *N . ■ ■ 1 I 3 JjJJj^JI 6jjj A U >"lj^> A flj 1U OH Jjni^JjJj-A <£.J)A-\ A J 

^iJI ■■H'l LjLao J^Sj jVI ^k. aj^l»_JI oIj^S j.iK jjUI j^t JjSj DNA ^LL.^. ^ - V 
^jjl iflj^j <Lj^I h i a ^^^j ^^ijI j ~y II ^j-lc A_)j1 ft II qIj^jjKjj'iII jocj * aj LUI ~> ~t 

•G = C,A=T ^1 t>jjj )"i.»" i l l ^jit t5>^»J 





(Franklin) ^ Lj_, ^Li ^LJjJI DNA ._.< ^^1*. ^iL^JI JJJI cLa. jiij —I 

1 mi\j La^ ^ Iri 1 \ n i j's^i CjI j CjLIjJ^. j^ olj^aJJj J^L^. X A_a_wl jj-aj A j\fll1l a t^J"*^ 1 

. a^jaJI J^uj Cj La j I 1 r> 1 Ij i-fc ~\ ^ U l j Ufl t j^j j-a jl^lo jfl Q_t "n X Ajulil JiXtyJ 



a» ■ -^j* -iilj ■ ajLilll ^Lc DNA jj> oljjlL-1 cyStfi ^^ a ^ (*Lc 

jcl^UI -.^ ; (helix) ^J^J jl jjjL*. J£i ^jit. ■ iSJu DNA yi 1 o^'- 1 "'- 

Lf j J^._jj oLLujj . . . J*N ; A jl MjJ J jj- all & jj» Li£ > U i ^ 1 1 Jjla ( _ J Jc 5 J-oLxJLa 

jLi dJj 5 J^Lcj • J-aJjJI A_$_a. A J ij-> jjjxjjl jcljill J^. jj j . J^jJ-ll j-a A-xa-jLiJI A | -> II 

A_il ^Lc Jj «_J j_UI jJa-i 
Jajj-i j-a j-i^l j-a 0 J * "' -' 

.DNA > 
jj_, . t _. *ij 3* j ■■■ Ij-; DNA 

Cjl—aj I 1 n II ^ i «-<jJ tl a_L*_ll 




^OH 



£Jj-a-< ajj^. ^ 
. DNA fr(5>». f.'< _>il (model) 

DNA jiJ J^JU r J >ai 
j-JJj j' iyi oL^JLxJI 

(Watson & Crick) 4;j_Sj 



DNA ^aS^ (r jSJi) 



(^p) JiaJ I „ •, j j , f 1 ,„ll 

oL^jj a _i i j ->jj "i j \ II jx.1 j-Lll 

. (r jSjs, ) JUl 





j\ t^j-L^jLULi I In 1*1^0 ij jVI ^j-o 1— ol j»JI ^j^^Ij^ 



,jl ,±j_i-k j ( X* J^, ) A _i i_i t. jjJ-j-A Jajljj Jj^llj 

^j^Ij , A il-> Cilj SjcLi ^-k igj ill 

Lj^l mj n ^^J^J ^li'ill CjI-=*jJ ^j^j£. L-fl ^jlfll-t CjIj 

I (j i i LsLolaJI ^juij ^jic DNA LUjjiJ ^^5Lij 
DNA JjiJ JLc ^AxJI 

^ ^lli.i iJ'sTil I l_l(j II JojIjjJI JjJ|^"l"l ^j^J 

^^Ljl-o ^ t j Lo_a_i_^I ^jS-i DNA p^J^. j^uLi 

ZJ^LaJI Z-ii^kJI CjLL*i jiJI 4-t ^1 la n > 

.(r Jli) ^.,,..<;Uoll ^jkll ai* DNA 

i _ J ic 5_aJ JS ^ oljjj^K^jj jit o^jj o^j ( J-t?j ) eJuL J££ DNA ^Lo jLi l_>jiJj 
O^L^ i>> Oj^i ( oj3^-" j' ) ^1 oiij < DNA ojj^- j' *r4>l oJ^-^ -^L*" Jojj^JI 

. ( 1 JSLw ) g jj^-aJI >_J jHI Ajl<- DNA t-^sj^- ijLi < ij-axjJI I »j ^« ■ J^a. JjLalL 

DNA ' 



<J S^jjji. < jK J£ J iS'ii. ■ 'i Lj JLa. L$j DNA 4_j-a£ . if, I .^"i"i »l miiVI 0 _i AjliJI Ijaj jl JjJ 
^1 A_>^ J O^^ 3 ' J i> jUJ jl] j i jkVI AiK IL A^aLiJI 4_ijIjjJI oLa j U n\\ J^sVl 3-4= 





L$_j n\ iAjuMj ^lc. i DNA f-^j^i <^.j\^LcJ\ acl j r jj^aJI J&j^^iJI ,_M^_p jjl 

Ijl ^Lljli < JjLLoJI lajj^JI ^LliV "LojMll 0L0 j.U njl _>i _yj iaJjZa JS> ^ ol-iJJ j_iK j/ill £-iLaj 

'5...A-A-T-C-C - ...'3 j a JL_>j £JI ^ * _»">_>■% j_>ljjJI jx.1 jiDI j->IIj ^IS 

3...T-T-A-G-G-... 5 1.:.-. La-id ^^5L> lf*-o J*l£l3 ^IJajpJI oki j,Li 

. cUj &1 "II -jl bJLiI Jvj> jjj«JI tlj^-L; *Lal*JI jkli ji) j . ou J »' < >"_' iu^i. 



DNA >_kcL£u j GUj^jVI 



iL^>Li *• j jj-JI _J j±ll jl^_ol ^jJx. d j a S ll | (DNA-helicases) jJJI oLuj-il ^ j » S - X 

AiL^sL; dJjj SjjjaJI DNA iJojil frLix; (DNA-Polymerases) 5_>a1JI oLaj^l j>.>i» -V 
iiL^I ^ ^j^Jj « jj^?-1I DNA iaj^iJ '3 LiLfUl ^1 ^j^Vl j j.-I< ^aUI 

lj j> < j i _i -> jj "i _i i II 5jai i II g j'Jh-j o' "^j' jjj-a— II li jj-^JI ,^1 a j-j-j j) j I a j j * " 








DNA ^itLii (o ) 




LixoSLt jL/,1^ jjJ>JI DNA 

'5 sLaJl ^ Oj^i * 0' C?' 

<_ju£Iji_oJI aLaJiVI ^-i <ju> 

. '5 J! '3 ^ tf l 
>_JjUI j»j j-jj Jn«,j I a j 'i » » idl j 
DNA frts>». J^>i LJ -^- 

.■ . 'S 2 .1 a \ II . • . L . . .-..II v 

i+^JL oa^V dJj VI '3 Jl 

lajjiJI jLi IjJ j < '5— '3 fcl ajl ^ J-aAJ V >j -I ;H j>jj>jl jjV jj . ( __ > u£L*_<JI >i.VI .kjjmll 

1 1 1 A » 1 -j Sjii ..-Jl « 1 -, i 1 1 ajj& In frjjj j»Ji i 3~ 5 aL^Jil 5j j i c «-> £_L_8 s_;L i_i ^kJLj 

.(A JSi. ) (DNA ligase) L^l ^1 ii^l^, .^jlJI 

jljlol ( _ S -Lt 4_Lib (^1 .lie DNA jc^uj I-Ujj . ji«.VI ._S_vkJI ^1 4jjjJo J-a j"i n\ DNA ^ j 

> -> 'i l"i <CiL;Lfj jl VJ wJ>J J^i t _ s -l£. j^-^j DNA f-ij'j^. al^UI oLJjl ^ Lol 

^uii La jic l^ij Sic a A\\ \ i ^aj % )Lii\ e. \ f.ii ILi Ji^<"i_) fr^^aJI lia j < ^jAn i £_o 1 1 1 ^» < > 

.DNA ns'j^ 



DNA uj$uA£>L«j 



C!»ljaj Ojf^ ^JJ^ 3 CjLl£ JJl ) Ol jaJjJ <_dt 

i-^jj^jj a^£.U o • • • ^1^ J\ jjij <dJj ^ DNA iA\ II JsJj <_pLJI 

J-aa3 5_)I_ > ^JI jV dljj . <L>_>iijJI II ^ J jji. j^JI DNA ^ J£ ( j^j-xj I j^a. j Jjjjjjl ) 

J<Lu DNA jjU dJ j ^Jl ijLiVLj . » II j»lfj£*JI JL.^ ^1 jL^>Lnlll .LJ j^JI 
J DNA 

. A jK II q\ ^JB ajjU^ O lj. j . t . 3 <^X. rujj JS Lo-o SJ^^^oJI oLaj)ll rtll IjJj » "t jixi 

V <jl VJ . J£ DNA *<5>?J "■ ol jjiiJI ^-«Vf dliA ^1 ^i. _>j dJ j 
iuJUJI Ul t *l jjJI LLo LjJ ^j£3 Ij MS jl jjl _>jJu VI j»U J£ ol ^jjuJI si* ,>» a.iKII DNA 

r ^L-aJ jjit (JjjJj LajJ^jl V • 4_£ j) n-v o Jol .Vil < -» _>"i'i AjJLc SeLifL; Jlj^-* ol_>JJuJI y fllni II 

iikldl ^i.Lk3 Ja*3 ^1 (DNA ligascs) oLaj>i] I o jlf JUL. DNA jjlc 

^Lc »j i~JI viiLi «_j ol -ujj j ' i I4J j;"iiu"i o_i-> I (j -> ^L-alj DNA ^» aJJUJI 

. ^JUI *>jJI JjUJI L^iJI 

^ya ^lc Sja^lj <_>jljjjl oLaj.LroJI a mj J j ^^Jjc. DNA ^ijjlC f" Jw^j J&ujj 

Jjl O I— iiJ j_> V I d-Lj A ^Ja3 ■ j Li ^ _q J ^jjlnjjJ*JI J^vjj-A JJo LaJUoj 1 "7jjj^JI ^_J_^_L]I ^ Uj^w 

<ja.!iL<sl J^aj ^JJj JSj dJ j Lj ic j < JjLUI JLjj-iJI ( _ J JLt J ^a. j-<JI i till I f" "iLoV wJliS A-a.) aJLmJ 
; I <i»j-jljjjl i jLaJI t j^J < Cii^JI olj ,j-*J J-Sj-a-ll (_>"-4-j L j-* Q I> ^y-* OJ-a. Ijl VI 

j_>i"ill Jjjuo L^-i j(j hj dJjJj 1 RNA jj_o jjJi-d Jdjjii. 5j_j^> ^jJjc oLwjj^iDI 

oLijJLI Ij^x^. jj'tij p jjJ^aJI j-ULi d) j L Jc j < RNA ^ Lijjj ^ill 




^jit (Escherichia coli) j£ Uiij_ > jii :! l l .-j;" < ;; o-°^=>-" DNA j jj> jiol aJ Ujj.^'v IjLi 

VI J . .^i ; V 1 | Mtj > «Ljjj"l^ j II II J^io 1 oij i < \ , £ ^Jj 4_]^ia I U <J5l«4 

* SU'i J"i->_J 6jc A-^ij ^^it ^j^ljJI ^gjj'i^ ill DNA e-^j*. i—filLj < ^jj^ula T ^Ij^. 

^yi < jK 11 ^aj^LJI gl ILi (■ (^JjaJI I Jl4 Ji«-i"ijj < 4 _i K 1 1 ^ 7> ~> (J-o * , \ ^Jljji. ^yjl Jn-Ti Ajjjj 

. (V Jli)^! jl jjj^, 
L> Jl UL^VLfj 




l_J ) J '» 's I I I , >Aj 



,L_i 



DNA -■' ■ £ r 

^J_k_, A_>j_jljJI Sjii .<-»ll 
SI ' ■ ,-» ■ <! ' j 1 r 

l>j ■=»"■ „.'i Plasmids 
^s-i -Is jUo_. 1 _ J _l_c. 
S-jJIjjJI i ■■ i i a " 

Sl^jJI ol-jJji j-^jj^y' ji ? "N-i DNA ijy^a (V) JS*i . or I , X'j 1 igj'"" 

— _'''jl* DNA A_ii ■ IcLaS (^jJI >^S>JI ^j-S Lf-> aj^».^a]l Jjl.l»-ojMjJI ^jj_'"^;H LiiLiJI 

v_4J$-> A_jjj"i^ ill L>MaJI J^lj Jl i-xc\ oljAojMj JLi.jLj IsLijjJI ljj» cLalxJI Ji"t..i_ij ,L$_i 

.Cj I-U-o j Mj-H ( j-d Sjj V% rc-ujj ^Jf. J j),^,-. II 

ol j iiit ol j.Ar ) > Ij, .^-^ II qIjiIli^LJI ^j-i j Lij jjj£j"i_i /ill ^ ji^j ^^ill DNA oLijj^-j 

ij A^iJI Lj^Li u>lj inj^LJI j j o-ij 1 <^ « 5lj iJI oLjJjI »j_^.j^JI (iUj a ^JU 

vdJ jj . jjj j V DNA ^-o ^-''-^ij^?- ^ 0 ^ cs^J °^ j^o) 

sJL>l_iJ <iL^ C>l fii i _i_£ Lajj L_)j jj^^j_i^JI j '•-Ij ■ AA. II ".I ill ^,L_> JjLuJI il VI clj j -I » ... VI 




" ^ j ^ jJlj (Chroniutin) ^^uLojjSJLi ^awj Lo Ljj^ <> ^i*l -u-xxJLi ^ . "j- J ^'>° 

u^jJ ^y-fl ,J^--L> ^JiJI -.1 '% ■ % j j . II a"^ DIVA j /j-uj^jJI J_v-^ J— ^^J-* A_j^ I * a_l^^ ^ !r i jLc 

oLhhj>J'j (nonhistone) LjJij '» „.a (histonc) j, „, a ^1 j _» i ol _i i ■ ,,-,11 

J^o JjjS j-i-i ^ If ^j" a 3 ^iJl^a J J * A II oLiiJJ jjjl Jv-o ij.u ^ A-£ J " A ^ II 

(R) i^UJI 1c jn-y «ll J«-tij . (Lysine) j (Arginine) (^ne- jl Jaj-icLUI j_i,An-> II 
Lf i£.j < ; i _a-a a K 1 1 ^jLsJI pH ^'-j^ jj '_■() II jlic 

i _ s ir. (_gj"i-> "i 1 _ y jJlj DNA «-<^j^. jj-i 5jjj.j-oJI oLLujill c>Lc. m aji.; idlj 

. ^g) J^jjLo j^j^ A rt-y ir> C^l _i fl^ > ^ljLjj"i ..ifl II Jj^^j j i A_iJl_«j ^ I i ^ ;', ■ 

I 0**1 Jjl jj l " ■ t '» » » J j » II J^o A ... tl ~ a j t r ^ r ^ a -v a A j tjlmj II r 111 1 J -Jj Jll 

^1)1 ( frljj ^ ,Ji.JJ ^ylll (^1 ) A j ij^jJI oLLijj^JI (j ^>t i J n.nl ^j-^-* A_sJli k _a 

| J n mJ I < 5lj i I* J-i.lj ^y-i DNA p^jjaJ ^^Ij-iJI > j ^- " II I '<j IjjJ ■» ^ ~ 

frLlj ^ ^.i^'imi - ;,,, (DNA Code) DNA 5 jaL c*iLS Ijl L> ^1 a Jn jhr»ll o 











f 
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( i a) j^. 




jrjj^l DNA ^ 



DNA j^'^ 



J£ ^ DNA 

a 13 1 aJj^JoJI jij L_i_j^_^JI a ■ a 2 ... a II "'I '^'"jj *H w >-o ^ A j j r j "-I ^"■■■j Hj i s< ^ 

■ojj&y V - Y J* La^Li ^j'jjj AjiiJI Sl^> ^ 

i ilUj i i i«-»ll ^j-i DNA Jjl ^jjjj^JVI j^j ^ nil jj^taj ^Jil _i nj's^j-iJI J_il*» "ill ^.i^ajl ±&] j 

La-a (A Jii) (nucleosomes) oLa ^ jaK ^lll oL5L». Lj (jjXm^ II ^ oLc /> J^a. 

ep'^ *C5>?~" f-"=*i 0' 0^*^ "^1 ' J*"* DNA ns'j*. J_»Jo j i.rtii ,_,-![ <£Jj>j 

p . A t " 1 ^^j^l i q" I" I aj.-.j .1<j ~.l a \ ~* ',L^ I 'o lj . 5 lj j II d if j"..." ai 5 j-a \ * • . • • • 

» 

^-ic ^_JI jUaaj J-^-^-f ^J^-ftJIj -■ fl,~v.l a! I J^-wLoj^lj ( | ^uLajj£JJ ^i-wx^JI ^jjC <.aj,a^^jJ I 

« 4_JI J ^jl cjLikjjjVI £_tki«*j ^ aJLsJI ^^lr. DNA Lo^jx-j * - *S\ 

^1 J5VI ^ ^jiJIj ^iUUVI di 

.RNA jl DNA pLlJ ^JUS DNA 



^•...^11 tfj3 « II j^-l a j U II ^ Sjj^^I DNA J£ ^JLlILjj ol •,.,■> II J£ ^ JIL^ 
jjo^J Lj_. jioj jjL ^1 Juo ^lll j^o N'WV ^Lc j^ii.LjJI jiaJ aUj <j _^iJI IJ14J (genome) 
—i/tjli uL^jJJ >ijljjVI ji j l_Aa RNAjDNA oLljj^ _s ol^i jiK j_i \ll cjLsjLLj 

. LJiJI ^ DNA oLLjj^ J^lj 

pi niU'ill J n-t _i ol i_i-> II JjJxJLi > ^'ij-% II ^jpt /ill ^0 frlj^V I n_i t I 1 1 AjA-j j 

ol-XjJiji K_tjJjl j_>LllJ 4_aj^UI ol /11U "ill J n-> _i j^VI j/i » 1 II j 1 A_jjjjjjj oLi^^a *LjjJ A_aj^UI 

Jn-k j jJI JSLHI RNA j oLo^lo ^fjjJI frLlj ^ J^.jj t5^JI ^ >">H!jJI RNA fr<^>i. ^ 

^l^J ^jC Aj ■-■ jjl -.1 II J-I^lj ^1 iJjl oLlJjl ^-"J < ^J- 1 ^ c^-JI - — l_j I ^ _■ " V I ^jAl a^VI 

■ -■I l^a II / V ♦ Jil jLs 51 jjjl oLiiiii. ^ Lol II (j;j"^ ^11 »Ja> ^ "-j" j_>+JIj RNA 





pL<lu.'VI ,Jj> jjjaJI l oj''- I j'l^lj oLluj^JI jl RNA aLiJ 5 JiaJ V ^1 DNA tl^aJ 

. 1 j i'lLUj jj"t^H A_i jjue ^1 La-La. LJ3L0 LVil VI 

. j^SLWt DNA 

^ ol j Infill I j-o jjoxJI JIIa ^1 DNA ^ 4 j'ij^j^LlIJI acl ^Ul jjLljLli <LJ jj o^-ki aUj 

a fl^l all 4-iLi j ^ jJLLfl . jjlL cj\ jIj^'H a j-A A \ % 1"> ^ jJI JljL*j * ;l H \ 

(^i \ • jj^i A-G-A-A-G ^UJI j$n-JJl ol ^jJS ^Jl £*l23 ilio 

^JiLaj V tSj\ * (' S3 H j^o i^ii j a >l S3 II 11a j 4 *.>■*. 1 1 . o,^" 1 a 

: ajjaJL [41 r<<»jt DNA J^a c?>^ £-'J-^' 

ijj^a II |_j_^la_aJI jLi . ol _ii 1, II jAi i . »l^)_L=>t j\f 5j _j-xll Ajj^^LJI ol ij II ^1 

A_Sjji_a JjjS ^ ~i -> » 1 Sj-iiu Ji-" V DNA J^a j_jji».l * ,_i ^jJx ^jj" a j jjJI ol \ o_> a ~v I 

A _< jl Ajl j^JI »l nlf DNA olji! JiK ^Jl oLvjl^i A-u.1 Lj-{ J^rtj ^1 Ai^^kJI 

,^1 ol ij~> J>JI JJX jl < |_j-aJI tlH^JI jl-Uni Ai^Lc I4J ^ II ^gjfi-. nil ^ DNA 

a a 3 (j-^-ll ^jlj^^ Hj ~-l fclil ^j-o ^_fl DNA ^j-a JajLA 1 1 a a j a*C ^| g . ^Ij II ^»a^ ( L^_j^^j 
j I * *1.-'H ^)l ^ j^^j ^ > \ ^ ^ A j )^ I Jj' ^ j JLlL^JI Jih.. ^ If _a 1 "'I '^"jj I H ^ j ^ " • 

LMiJI ^ 5jjji.j-oJI a 'XII jjj Ijj, X' JjIjlj DNA <Lua£ ^^ic aL>Mi. (^j"^ " ij^a 

• O"* *J^' A j diii ^jjAJ aLj^Lak ^j^Xjj JjljJ"fc H lj-4 (jl ^-a A_j j m i j 1 1 

La£ • I (j O I j i ; 1 <-> 1 1 h »"v-> J _,l ^-ic J-jjui ajii',. aJ -■■■■j I ^ jJI DNA j^u J_.LS Lajjj 

(m- RNA) *LU Uait iaij 0' ^ uSUVI ^1 oljLil Jiai DNA jLLLa J 



Mutations GljJiiaJl 



oLi^o l _ J j A fl^^'iflll A_jjlj^JI J^ljjJI AjLiiis ^-i in _>±*-> I I *H 5_ r >iJoJI i—SjjJLj 

--IU Ijl t,j i U 1 1 j ■ * « " j i ^ ~» II j-jl-^-" ^ *■! a JJi j 11 "" W J i _■ -li La^> |4 '■_■■» » 

— >J^^p jji "il A ijli OJ^j i^y^ 6jflUII II \j A al*!-^ nil ^Jl j-t VI AjjI^aXa 

. LftjLaJl ajLcl j -■! l^a II Jljjjl jl a \ i ill ^jJ'Lj \c • a (_jjJI jj. 1 *" II o^HJ v jr J L 1 >" J-°l-*-l' 

<: 1 i I Ol -.1 ^jT.."H ^.^Ij J- 1 - 0 I Q J Q ! ij£.j-G j^L. fchd jj (J tt ^Jl "'^J Mi |l Ufel 

. oLuJI J j ■ «-» -> n i jjt ,j«-»a'> A_ic. I-" f * ' 1 1 I ^liLjjJI iJ J> Sjalr-JI t£J>> -iSj ' ^L^Vl 

A j nU II 3_^laJL; JjLi-j ^LuijVl ^1 A_a.jjJ \ (j _i 8 >_> j£-_yt> CjI_>JJ«-j ,_jJj (^J^J olj a In II j La j 

jii < ^^j^l £*}La a<1~ jL£ * cjija* 5_>ilo dJj <Uiol j^oj . I ^ ~A 
Ijji jj Aj_sLi a a,«-i j-^UJI Laji'if lj. a_^. j a o aj_i..-»8 <J^vj' iS^ * 11 -' L ' ^J,>^- jjfl " 

aj aV-» II a j_A a^j^Ij ^ i 1 r I jij . icjjJ^JI oijujJI ajjh-\ II 3 1 ■- • "> « i~. 'i ... ; jj > ij_^-iJ I 

dis Lfji >_> ^jjJI oljiJoJI aJLIoI j^o j . Ancon ^^jl a— L-> ^jjjG a_L>1£ <U}Lu Ljjx. oLi*j i _ f La. 

1 2L«JuaJ| LjljJdaJl - > 

J£.ljJiJI _i _u J -> "1 1 1 A^.j j , Jjj -> II _p ( j-S I 1 .11^ jii'J A > o .> -> "ij 

5j^Ja> A_ii^s j(j hi 1 ftl'i-'t n dhJ^^* i_y-H Ajl j i II iS-*J4 Loua < DNA (■^gja. ^y-S A "> Jj"' j ' 1 1 

^Jl a^jLuJI a^ji^ll LJLc a " II 1 j .1 1^ 1 1 .Xj'll ^a Ijjt , ; j < 

. ajjLj oVLi. ^a II jj^^j a£j • a j 1 "1 n 1 1 



a.1 i.ii'iVI jjlj j-Liu'VI ^ _>iSi jl ^ i i . <-> SjLjJ jl <_><=>ij i-ll j ^'n.i : oLJlj^=JI J jr. ^ _>j-»jJI (l) 
1 I ^ j * j i o ^_Lc ^ , *M ^. 1 1 a S "f * a i ^jLwijVI ^j-j jjjj j" I j \ X ^ ~ U 1 , | a II 

jij . A__jLill aJLJI fji+ua ■ ^jJj^'I aJL»JI ^ a II IjSlj _>i£l jl 

fcl mi 'J jjlj oIjjjLojj^JI Jl i«t't ">l f ' A j I ■=> II _j_S ol 1 i 1 1^1 II Jj_t e-Lc 1 . 1 
j> «-> II * ftr I 1 II ^ Sjjj I ^jj^jj' ; II Qj"'J l-t II ^^j-i 0 L-sLiJI p l . M i i I I J^j^^Jj ^j£.j . ^xojjVt in II 

^ S jj;< a )„,\» , oLijJI ^ Kjj±l 1 (i 1 . ijjL^ cs' ^ j5 a jjiUoJI a jj» j (Polyploidy) 

I " liD jj « (o ^ UT**' 'O^ 'U^'O^) u* }«aJI Jjxlll iiU j I (j _'° A_ijjjuaJI oLjLfjJI 
j ;. j£. J_. s - ljlV> SjLtJa» •*■! L a L$J jlj-il I )'"• 1 ^ 1 .ii 1 .t V I _« ■ ■ aJI ■ ° r I ■ 

aj 1 1 Ar I ^j^^jj J^°^ ol > > II oJ^J 0 j^, j _>J^I L-A^vJljLj Jjj^jfl . J-J^ J-^ 1 -? J ^ A 1 O^^i 
Cjl j Aj£lj^flJI J Jji^tl ^ nil ^j-a LjJL^. Jrx^jj . j\ ei\ ll^g jL-AjVl A_^Li-jj I n -> -k _>^l ^JLxILj 

. La_>_lc. j Ajjljillj »<llj ."■ « llj j-Lilllj w j ^jUSII I d '■ » j 1 ( ,j 1 ) ^yiLjjJI j jxlll 
^jl^i Jj-^-j ^lA'iij oLjlj_>-> II ^ t jn'i^> II jjj^J >_Dj .SjjsUcJI aiA Jii tjl j_i-> II 

^IjjVI ^jrit ; ^yic Lajj^.j ji^»">t_i IjJ .A_ii.ii-> II j A_i /iii.-» II pi _i< i.^ll ^ J£ Jjc Jjjj 3^* J 

O' J jL^uVl j » II '_■ la " ^-i Aj^i_wo L^-jjJ I ^yjJIj jJI j x-jlj^iJI ^ " ; 1 1 
■;Hj I jS 1 1 L;Mi>. ^> « ' ° iiUj j-oj jU I ■ a\ (j a j 1 ; O;!-" ^^jMill . or I . aj II 

.^L^ijVI ^i nn j _uLi Lfj Jjj^j 

a t U j Ji^i^ i" La j\r fj % ^LiflJI ^vi ^ i ( ^lt ol -k II ojjjj jaxxj :ol \ 1 r^ll o^jJ ^j-fl _>jJLiJI 
k .A _JI I d -I > * II jLxj aS 1 \ A • jl - ■ I 0 J_c^ ■ «l"j »j>l Mii'iVI »L1jI ^ i 1 . n 1 1 

jl JjJvj _jl , l—i 1] '1 1 ) «l_>^l J^jijl n"\ n jjlC ^jl _l» >. «—» Jjl _ui La^ 1 , ■-. 1 1 ^^Aj la nil 



-■I a.^H A.lr jo U.- ^jLllI Jj'-^ II JjLi S_.l...l '.'II Li^liJI oiji jj ^,1 jikJI ala g j ta j 
oLliLUI ^ ^ j .(gamete mutation) a ->_>:.. nil j'tVilL £>JI lia <5jj^JI 
a '■ 1 a * jjU'ii .1 II L>MiJI ^Jt 5 j'°l~H ■-■ laJ a5 La£ -I ja jljj j *;!<"" lS jJI j^aJI 

A_jl >_ij_>»_aj * _> nm~> II SjjdaJLj 'j-* ^jJSJJ «SjiloJI aLj^Li. ^ jju (_J jjl ji II ^^JLc 

J a a j ^ jLaJI Si' «'»ll £ I "rj ~* iLtjtAa j"l ^— C»l Si frj H ^-fl i J-"" v v - 1 -^' 

* a, ,-.11 cwL^ I jj LijiA-^ ajLi^lj £ jill IJt-a J.^'a j^-ajj oLillI a i l"i ■=> * oLiuo 

1 0 ° Lijijj ^ II 

: ~ij %t^U \ ,7, ' ( 4 

1 im'lj ijLujuVI Jj»Jj Jjjj A_ljI ft It 11 J_^ikJI 1 j . Ajj-»"ii,.a jl 4_LiL51; ji SjidaJI 

oLiS j^JI ^1 A_iL^>VL. 11a <i_ii^UI oiiVlj <Ua il^JI j^i oiiVL^ '^»JI ^LUL. 

^ LoLa Ijjj a l"J I pljal-.il ^jjcbj -^f-aJI j^^' W-' J*-H 2_aJli»_JI a_iM jni^ll 

.f\ it VI j^i=»J A j I nf 

"■I fl . a j-o qI^jj^ *i fca^jJ ^1 iii »VI I ^ " ^^jJI cLIj 2 ^ "... aII qIj U 11 Lo! 

Ji» (j^^iJI I ''j I a | . U 1 1 5jjja.j^JI J^ljjjl tdJj ^,1 i.i'iVI > i ^ ■ a '■ _■ i > oLjjLS 

j|j_aJ| ^Ai i JjLuJiVI ^ J ^ "i nij jj La^ mt 'i i II * < Mt jfl j LaLa. 4_x_ilj (ju^l A » Mil 

3^j'>_>\ll ^j^aL^j (Colchicine) j_i,.._i,",.l jUI ajL> (mustard gas) Jj>iJI JUS L^l j/.^ll 

I |) " ^ " ' '-■ "" I L^_i j-oj A_yaLjJI A^haJI L^Li jjnni oLijJI A_aJl.i 4] I i j_4 g "'"j La^oXj 

"■I I ■ »H , a«- 1 , X a. jj£ 

t*> > .ajj^. A ^ 1.1 il 

Lo I j | ^ t"i 11 Jjl in |VI Jjl (<a^X.j^ ^AX flirfl J .1 ^ 1 a\j "i iii n II oljtUII 1 ilr I j 

JjiodJI j 1 --. ^«Uj iji S. jLoj olj a^I j^a jl a ~-l j_vj ^Jl _»j . • '. ! "1 I Q " I" - 1 . «_jLj 
^^ic ijji L$J ^ jijIi.i'i ill£ a_LiSj oLljLSJ oI_>aL ^Lsjl kiljS J^-al LaS . jj jjl j^ i_JLi. j 





.UN A ^j>Jl 4 _>Jm^cJi JjjjLu ■ 

JaLJi - ^^^u^l) RNA ^j>Jl 0 ±*s*3\ £»j3l ^ jjlij ■ 

*(J>4>N - 

^2 Lkjj^j SLujIj^II cjU >L«.oJL> jJLjmj L+^j Jl JjJL*Ji 4 » r jJuL) ■ 





:(Structural Proteins) jill oLLuj^l - > 

jjj^illj jjlj^ llj jt r..1lj IK S_i5ljJI 2 _.Ur VI ,Jj£L; (_jjJI ^jj'ljj^Hj . 2 »1 , 1 -* ,..\VI 

:(Regulatory Proteins) 4 i<i iVS ViTi oLLuj^Jt - Y 

^iJI o ' i ^vj v ^ t rt fitj ^-Aj • ^ ^ ^ J^jL^JI 4 ■ m I > fj 5»l _■ I It ij-a J-)AaJI ^ajj ^ " ^ ClI 1 J "jj 1 1 1 
■I. A <LcLu • ma I* ^ln'i ^lll ajL^a-dl ^1 VI ^ A_i^JI oLiil£)Li a_.\I *_.<ll o^LcL&llI l~ 

. 2 j\ < llj 2 .U I J| 2 :..\\ l j II j_.«'ll 
dl '>o i . a j^H a nlV.Vl ^ ja.^ oLajjj^JI j-J _^>V| JVI c-LlJ Af^ - ; ,-../> a k\ dliA j 
^L^^Uj . a VI ^La^VI i _ r * j^j^lU i_iiLLJI cJ-i^JI Lt^j ^j^^ 

H 

R - C - COOH 

Sjj J-^-^J • oj-ij^ 'J- 1 Jj^-J 0^ ** i'Ji (NHo) A._i'i j nl 



NH, 



Sj j ^^-Lc ^gj *i -> _> ^ jjl (Glycine) ..ij^l a. L| nVI II lj_c I aii j . >>^JI 





•0^ d^i ts-^ 1 .'.'I' -J*-*- (Polymer) ^<J Oi^J (Peptide Bonds) 

t 



. CjLLjJj^JI ^^-A A fll"i-k aII ^I^jVI JjJjJI jjji.ljj ^At^ll iJ-SJL-O A 1 1 AC JjJJJ^-lJI 



(RNA s) 



ol-ia. j j-o * LaLy JjiLj Lfjl DNA c-i£'_y±. RNA oLlj^a. A_ii3 

Jl j_« luLu 

: ^ L^i DNA &t ■ kllAJ RNA £ 1^1 J£ jl VJ . 
^hS, Jl ^„ DNA jjji: ^ Ji».jj 1 (ribose) j>^_JI RNA jjjii ^ J±*±> _ ^ 
t>j < j^JI j— ,> J — 51 ^ — u^j Sjj ^ isj^-i tS j— 11 (deoxyribose) j^uj 

Deoxyribonuclcie acid ^Vl jl£ ll^ 



^1 r- j J j-a Ja_»^ui j-a DNA J J^'ij 1 rt'ij j * qIaxj 1 K 1 j-a J^i-a Jaj^**j j-o RNA J)^ "it - Y 






J^iijjVI £_o j-jjj^j j^Jdl (jj n_>LUI Vjj iJjj^Ij^jJI <jl VI J^jjj'ijiiillj ^jjljjaJlj 

. j^ijjjjJI nLjj ^ - o RNA (^Aaa ^1 jjl aj}U dLiAj 

: (mRNA) J^^liRNA - 



oIjjj ^jJS j-j^iIj (RNA-Polymerasc) RNA S jjA, ^j^I JoLu jL DNA i 4_iUr l^p 
■ i_>Axj \ i | DNA Lkj^ J ^a'-j dJj jxj . (Promoter) *H ^n,,^ DNA 
ip. DNA JjlJ ( _ r k ^.J^VI .'Ij^'-jj .RNA ^ JoK'vn lajj^ Chj^J _JU£ Ja*j 

^jjjVI (J-ajljj < j^.VI J-^^ t^^^-^' RNA JajjJL ^yjl A-Lal ^"i ft II pi jjK^y^-i-tjJI -lajj 

A.lfti II aiA '3 '5 {>Lx3l ^ RNA U^n DNA ^JU ^ '5 -« — '3 ol^Jl ^ 



VI ^ii; V LjlaxJI jLi DNA 



I t Ut 4jl 



DNA, 



^3^. DNA jj> l^ii ^ <uLi RNA SJL*. ^ Lai < <jiiJI DNA J£ iUuj 

liii I j^.1 j Lkj^i j.a ^Jl _jj I ojjj. L» <j\ Vj < ^^LjjiJI j^.1 £_o I n j 'i n JS Jj>l£X; RNA 

& jJI ^ DNA (> 

i_ij^jJI ^1 VI ; fjli RNA-polymerase -i^-lj j^^jl Sl^UI ^LJjl ^ 

mRNA *Ljj f+> jl Loj. 1 d \j> J<L> ^Lfk. jv^! tdli+i SI >>JI ol a_>S-> ^ Lol .iJ^liJI LjJ^ij^JI 

tLiJI ^ JIJ,L> fr^^aJJ ^a-Vl ^Ul I q'i.i 1 J^hjjj ^1 aTva-v _p Ioj^j mRNA 

AJliiil j>j SI ^1 ^ MoLS mRNA *-Lij ^^s-lj <Uli Si ^lll ol 5~> ^ Ul . DNA ^_Jli Lr k. 

4-jli; J JjLSjJI j^hH JJ-»-l' A"i n-*jl *SjJ ^j^lll frl u»j II _Jji> J ^-i. (j-a ^j^Lij">_ii»ill ^1 

U ol a-i-jj) j I ^ j jill ^-iLlj j ^^-uj^i_ijJI_i JoLijjVI mRNA (j— « ^j-^ 

V • • 0-° j^-o Jj j ) J i Jt 6-° **tW^ ^ mRNA ^Vl jiJI iit Lol 



* / * 

Sj^^JI oLajjiVI ilaoJ^j J}LaJ>Vl ^y> IllRNA n t _> JjJJI lift jl j(j h_>j (jjj>iJjl 



^5 



,, K\A 



AUG 



AAAAAA 



« (rRNA) ^yi^^ujil RNA ^ji^ -t 

J'j^j ^>~>^IRNA 



i i"i i ill 



£_» Ji.jj rRNA j^-a iiJli-o ^1 ^jl ixjjl dL^j . rRNA L^a ^...'m i _ $ JLll ^ j^^aj^I RNA 
, jj ,,-J ( ^_ > s.Vlj 5_>ajS La_al_iaJ < (Subunits) j^lSj^j .ii^i ,3-* ^ iijhjJI ^j^*._j^jjJI oj^'^'j 

olo^. j -■■«.* >_■*■ -ll oIojjc j rRNA ^-o JS ^^^j ti^a Si ^lll Ji>.lj ^1 51 ^lll t\ Sit jjx. J«"'-" j»j 
Atjik oiLS ^lj rRNA j mRNA ^ Ji.lji ^uj^JI *Li-> iiiac. *Lljlj « » j—jjj^JI 

: (tRNA) JSLJI RNA ^o-** -T 

^La^Vl J^^j (^JJI tRNA jji ^j^JI «.L1j ^ djU^j ^Jl RNA ^ cJLUI £>Jlj 
VI ^A^JI J( ^L, tRNA 







ajii. ^>i£l Lf] l _ s JLll a_i i_i«VI ^jitL*a.VI ) 4 \l\tj 
fr* tRNA ^-.ul»j .(tRNA ^ Jj> _>i£l I4J ^jIj 

olu^l J£2a a jLt Lf li\ tRNA ol Lta 

DNA f-ts'j*. ^y> lP* o> A — V 

,( T JSi ) fUll J££JI (jyii tRNA oLi±>^ JUj 
^ fl " **- 3 ot iia Jj j^'i I c^^jj^JI J_yo tlj^l ■ a" I" ^ 
i j l~ . j_LLi_o xclj a II j- 1 j jjl_> I 0 I S 

is* jjj U4J tRNA t-isy** ^ jLvij^ ja.^ - 

A_i_fl I a J J ^£ jJI _^ A JjVI ft a J " II . ^j— j_ i— 11 i\ i—i 

Ijjn JjJ^'jJ I A_j ^y^a 1 \ 1 1 ^ 1 i o *j I U j * ^> j II 

.fr(_£j>aJI J^o 3 wijiaJI -iit CCA Atl ji) oMj J^a £-* j^JI 

Aic a ii.A 'mil 111RNA oLijjjS ^-a ajtlji ^jI^jj i^jJI jjjjjill J^l io j^.Vl ^J^cJIj 
mRNA j tRNA 




JiLJI RNA <>UJI J£JI (V) J£i 



JJ-> flll JjKnll ^-i jTiiill Jjjt UhJL) ^ Jiwjj tRNA ^^ic Jjfl-t Jl ^'i.ioVI 



The Genetic code 4_uji j 3 j nmtt 



jklj DNA e-t_$j*. oIjaj jj 1 ^ 111 _ f _'"j" ^ aJiaaJI a_i5Ij^JI SjiiJI — LSjLu — LJi 
Ojt ^1 ,_i a jj ^ jJI mRNA t^J^a. qIj.l3j_iKj/iII JjLLo ^-jLIj ij^o ^^.i I q ^ m 



5 ^yli^l u ^n-> J£j JL^iliJI tRNA oLlj^ jLili-l i^X. ij jj, „n\\ oljJJ ^jJS ^jjJI JJ£. ^»Lo : jVl 

e • » « - I 

tjj"--" Ajjl j^JI " AjULi " . olJj ^^Ic j RNA j DNA ^ pLL. ^ Jiwj3 U » ol ±£ jjJ> 




jV j-^. jj> 4_aJS JS JjSlj (jl jS^j ' (j-^- 0 ' ^j-^ '"4^- a J-^ 

(_gj)">-t J dlJi; oLLijj^JIj A.G.C.U ^^-A Sjiii ^^Ji. ]aUt Cj\ /iK J-Jjl J J ^yjjm j 

In 88 j_i ill jj«J_a. j^ JjS S3 (\l (jS V ol .iKIl jj-S J-i aJLij U St A _i i j .1 1 l _^La_aJ 4 

L> U<") L»_a jjjjV CjVI n"i-> VI JS Quj Ijl AjUjVI v_jjjjiJI jV >dJj j ( jjj.Uj _»jJS ^jj) 

^ Jiw-U <J l]\ \ _i i_i a I I ,A/i-> (jj^axU ^jLS ^jji. JljLo . A tlla o CodOll a ^ii 4 „K V "\= '£ 

£ g'u'iin L^jLa jl>L_ij V.-j JSu ^Jjc ( olj^3 j \ K ) * 4jojVI ~ ■ ■"■ j Ijl Lai < jjj^^jjJI &L1j 

jt , <->Lil ull j (j-l^-J ' ryH »1 j'*" JSJ ijiiu < oK jjjSi] 4_^.LaJI j,a I j-* J 4_aJS At = 

. jtl 1 -j "i'-i DNA ij-i-^. 4 . K l » -. 

^JJ J^-o ^Jl jl VI . 5_»j!iLiJI i jtnill jj^j <uilS iJjl ^"^ a.Lc Ja. jl Laj 

4-JI J j,.~i^JI ^3 ^5 oLjjj ^ujl ^o^l^ ^1^*^ ^jJIj ^j_i_j-ol ^ ^ ^ JS_i 4 . a. II oljfl,".ill 

Ij-A ^ oLjjJjSJI jl <Ji^.iL> £_a ( \ flj ) JjAa. ^ oli jJjSJI 6 Jl4 0^*-;^ < N *\ "V o 

J»l<" ^1 ol jj3 ^Jl lS 4^ DNA » jjiL oLpilj Lai . mRN A ^ ^1 ^ Jj^?JI 

JSJ a j ii'.i jiSI cJI i ft \\ J j i -s 1 1 - LA < Jj to II i _»-jJ I .'ll'i LAjil_jJ 

(UGA,UAA,UAG) oli jj ^ ijMij (AUG) O^j^ 1 LijJj^ ^1^-* 6' ^ ' ^r^"' 

jjjj JjjJI 4_jJI 1 A . aa" ^| ,^ L yill 4 US'. II SjLil I (j 'I I ^IJjjjJI *Llj ■ 

. Ja3 I I II JJ J£. 4 Inilio ^ (j "l l"t J 

^juill cjlj-ii Jj-oj oLjjjj^JI jl ^ 'i ■« /> ; (Universal) 4_aLt j\ 4_iaJLc. i_iiljjjl SjAiJIj 
oLjL>UIj oLijUtll j Ljjj'iS ill ^1 oLuj^jiJI jj> 4_i-> II ol^jLSJI JS ^ 4_i imVI ^1 rt ->Vl 
Sj ^>.j_aJI iuL*A\ oLljLSJI JS jl ^^ir. Jj-Ij I • jVI ( _ $ JLa. I o l.nljj o^ij ^jjJI qLiIj i^ II j 

JJLj OJ^Sj Jj» t mi 1 1 jl j^j U_i »A1 j ^lr. j ( 4_Sj*i mi a wi^LujI jc oLiuJ ^^ajVI 4^.j jVI 
. jH JJj Aj~a j_i'i iii II jaj ^LaJ Luj^j i.j Jj-Xj JIij a*i ml j 5l j % II » J-j J-a a j_> ■ ft a^I_i 
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Protein Synthesis : ^ujj-Jl ^Jaj 



mRNA e-isj^-i (Sub unit) 

J) \ ~\ \ -n \ _i flVl jrtfl -> II i , ,-,_> dJljj AUG £_o J^ljj j 'i j nll—i (^LiJI tRNA 

aoa-j ot" iijjjj , m..i ^^iJI jiijill jjjt a LuLd ^ jjjjl n-> Jjl (Methionine) 
j^jjj^j^ Ol - * 4-5->L"JI Jjl"^.^U a i j tRNA oLL/^. 1 i U {3^3 ^1 ^^nj jjLxj^a |»j^o^ijjJI 




ji».VI £_3 jd\ Lol (P) JjJjj+JI £_S jj> <Ult jlLj (^jJI >aJI >*** Uj^i AUG ftjjjl 

* * * 

iJLLlwVl ^ j_>'»;)ll a l,.,l„i IjaJj .(amino-AcylA) (A) J±*J j A_Jr jlU/t 

^A^JI p ^JLULj i mRNA ^llJI Jjj j£JL> _>iJ tRNA ^jj j£ jLA* .k^ jj - \ 

. j.i "111 II JjJt * LmL< j-i ^LiJI a 'i.i^>Vl II tRNA *t53iJI li» * ^jJI 0 \.i^Vl 
ikjlj j^j^Sj <jx ^ll, ^jjl (Pcptidyl transferase reaction) ^J->_>_>"> ? >1l Jii JcLii Jjjj^. - V 

<ajj II ^^*U i _^-lJjJI .^J"h J j^- 6 ^jW^- y]^-^ \~\\ \ Ui'ii M ^ jjl ^jjjVI J < A-J I j 

J^^jj ^Lill tRNA L»l ,j-J Liaj L 13 L jij >H!jJ' ^ lijLi JjVl tRNA 



.1^ 



VI ^ i . .-^ .i ^ 1 



P jJ _)^JI ^Jl ^JLJI jjj j£JL. a j La II ala j . mRNA jljiJ ^Jc ^ ^ujj^j^I d j^'j - V 

.^jioLj^a tRNA ^JLc j_jjj^^ jLAj U jlj a <_£^i.l a j-o SjjjJI Ij^J < ^ ^a*»^j-j^JI ^ylc 

, A ^JS^aJI ^jit _i^Ij_JI j_^»^JI ^Jj cJLUI u \_iflVI llJLa. mRNA ^j^-; 

(■ ( j^J\ Ijjfc ^Jt. ^jLill JJJaJI ( _ J j-p>VI 0 ^ifl-> ILi A_i^LjJI i ill JjJC A I,. .1,,, -la-iJ^ j 

. j-iLUI jjS^ ^ . oJlUI tRNA 
mRNA i _ f Ic i-iij ^jjjS ^Jl J.<-»j Lojlc ^jjjj+11 eLjj a J . ia">j 

a) _>1j j» ^- J " oj J J^J -k-H_H (Release Factor) jMLVI J-aLt ^ «.■■,< ^^jjjj 
j^j^J ('5) >_sjlaJI jjl L«j < (j-^*-»-ll I » j ■ -~ * j i^c- I " '**■ j J. < mRNA 

M(3 C5->^' 5j_i« i/*i f>yuij+>j 6 J-^.J ^i~> 1 In ^yi^ a. ^u^-i-JjJI J^o IllRNA 

I j Li a\jL&JI ^Jl J ■ nj jj oLo^jxu^ij^I jjx. mRNA »^J^a_> J'^-~_- Lo 5 jLtj < 

(Polyribosome or polysome) jjjx. jijit AjJt Jlkjj . mRNA ^ t>jj^> aJLu ji\ 



Molecular Technology 



^1 \ w^nt \ , "fc 4 jK jl <Ljjj~i^ I A j 1 ^ jj^lj ^_ui_kJI Jjjj^La J^j^^j^ j£.j~a 

^ ^ 1 1 ^-i j, 1 1^ o i '■ M ^ Ills < a q I" a. a jljjl -.1 *j ^ ^1 jjidl ^jAj-i-i 5»1 j^tai ' j*^ j " 



(,1c ^ ,._JkJI 



DNA c.ij-.- 



0-* Jj- 1 *-" -^^jj 1 J*Jj ij-I! ^^-^ chH?- 8")-^! o-° (Khorana) 

■ 'f j ■ ^ JJI jjjJI ^^lc j I )NA j£«a2«Lujmi ^ LjjV ^ Q " ^ 'j ■ /i j A jjftj ^oLscoJI 

^ x\ a_ujIjJ a_i j i ~. H w.l_i_^_i^JI ^ 1 ■-. 1 r ^ ^U"...^> j^Lj ^ ' _' ^ I a * a ^Jl i t " ... V ajfl»"«ill 

. '"jj I II 4_fl_ila^ ^ If A i \ t a V I 



AjjIjjJI <Lx.jj4.lL; ^-Sjjui ( _ r jJlj ijJJ^^?-" Lj-?- J)''^"» II t^-* <Jl)L*»<JI oljLawiVlj 

: ^jL, Loj^ L^jLjii^j (Genetic Engneering) 
: t?J>Jl ^^oaJI J >J~*^"l 

Jajjj ^1 Jj^^jx^JI JojIj^I ^u^13 ^^N ♦ • ^1 DNA f.<sj*. Ijj^- i^-jJ j-ij ai* - 

• ilhH^^ Ji* yWji* j^^iJ^*' Qj^'.'J • ^jaj-^' ^J^jUl ^yiaj^iiii A^jljJLaJI _u:l_j_iJI 

oLoiJI ^1 Jj^> >ll ^1 Jj^j 5j _>iuJI <ia ji^Vl jLi DNA Sjl^ ,_>Aia. altj — 

ajj.nt jjj oLa-iLlj 1 i J^. j I jl ^jjj^o Jaj^Hi Jjj^j 1 i^ni RNA jl DNA ^yt> ^Jjia 

. AloK'mll Otl ^Ul 





i - : ■. i '. a j 'i 1 1 1 1 I o * he I j i jjLxjLLS J />! £j II ijijj ^_Lc (jjl»j^«tll |3* nalll ajiu ^_s_SjJLj — 

i ^— * ) A-oj^UI a^l^^JI jl U > olj J J K J Jill ^ In _i j-Zu tj-AJ 3^ ""^ aj-£y _l fl n tj 

A_oj^UI SjljjJI jljjLo jlj J^uli Jj ; 1 - ; 1 J}l i n'lll ajiu OjL£ I o K j < 6^ ^jjkljxuJI 

. 1 „ q I . ^ a I 

>_J ^Uij ^ Mj^Is jL^ailVI RNA ji DNA J J ia^iJI ijjl JjaJLml 

Q l" " J-> ) 0- a ^" ^ A jjjJ'^ J^-o A_jj^jJI j^jLl^^ I "3-^ J ■( > ■ ^ ) Jjj a * — _« 
jj-i Jjjj U_. I A. 1 1 fl,„_i LojjjLS . (k° \ • ♦ •> _)l>iJI la.jJ £-i j {Ji ( }Ho A_^»JI oLjjLill Jy> 

A^jjj^&JI ■ .lljlll JJ£. "'A ^11 1 ^-i ■■■J | Qj)^**" ^ ) 1 ! ^ V I 4_^^Jj.aJI ^JI^JJI ^j^* g 

t Ja^Ji DNA LjUiJiikl^i 

i 4-uJjjJI ,J^-a ji^ll J^J *_o , J_o I *\ "w Q 1 Kj^jill Q LjljI ">"> 1 JjXo \=lAjZj 

Ul-^ j « ^Ll j JJO jjLLI! Jfl hm ^j-J-^- lajjjlJ I I j_A jj i "i ^_fl 4 1 hi nil ^jLbjJI ^ ">..,"> j 

^lil <x.j^*JL» Li iK II ^_fl ^J^JI J j^J ^-lx. Jjl«*Jj Lflj^*-aJI ^jX. A Lui II lajjJlJI Ij-A 

si^l£ l aK'a ( iJdii^JI ^I^Vl j^j ijj^Lill oUMxJI jjjjiJ ^ DNA o * — ^ 



j.^-i'i Sj (E.COli ) Ljj i'i's ) Jj-o A n JjV^JLuj J-=Jj ^j-ijj ^^jJI sjLujj^^iiJI Jjl jjJLaJI ,jLS 

• • • 

ai* ( _ $ lc ^llal j5j * ojSII 4 n_i jr jJii ^1 A "j ^^^l | _ r i*ij_ > jiJI DNA A "i n a 

, jn-i all oL-Ajjjl ^ujl cjI-aj^-*^^ 



? Ljjj^.ll LJiJL, o^UJI DNA cUj^iVI 6 oa V IjLJ : ^ J'j-J'j 

,JjI L yjJI DNA ^Jslj^i ol-u^jj K^jJJI ^1 C H^ J il l a a_c j a i_sL_A3 

. j^T^jVl J» al Lo jLLo (^j-'^'H DNA J« a Lo^> CJ uj^ >; iiJI ^_i_>xj ^J5I y* 

■ 

Y 0 • ^lc Xi^jLo J. |»J LaS . \ fli fl-JI JjLjjLiJI ^ Sji'ii'i'io j-->«H CjLajJjl jl ~ -^"1 jil j 
0-^-*-° f-jL^J jjiL JjLojjjVl a j-A ^jjj J^J <4.-4lii_o OjjjSj oV^Lj 

O - * ^ J ^^^-i jl DNA t^j-a* ^jJjjVI 0 t _i j < i K^li V — L ^J.^ ^^^o pl^x-i-jjjl^ j j 1 1 1 

£-ki!l £_4 jjs .lie DNA ^a±JUi ^jlc 4 j^LillI Jtl jill £-iLju j . (l JSi ) uj^^ajJI j_5 j-o 
^ylt Sjjill ^^ai j»J_)>jJ J^Jj ( 3) a 1 -s "i I ^ -^>>"' ^-»LULl I l^ij Lo.U£. A m'a'i <jj^i 

^ la Lo ^1 ^j^. jl igj. 1 "'^.' jl DNA ^ «>l»jJI DNA j-ki 



3 ttt 

'till 



C-A-A-T-T-C' 

I I I I I I 

I I I I I I 

I I I I I I 
C-T-T-A-A-G 



u. 



IT 



C-T-T-A-A 



'3 '5 , 







G-A-A-T-T-C 

1 1 1 1 1 1 
1 1 1 1 1 1 



--'111 



1 1 1 
C-T-T 



TTT 

I I I 



G A-A-T-T-C 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 

C-T-T-A-A G 



1 1 1 
A-A-G 
t 



IT 



I I I 



A-A-T-T-C 




' I ' 





^1 LaS .L^-il^i aIc oIjjj ^>iS j ; 'i 1 1 4-ojJLx^> jJbi ^1 DNA t^yali <JLu< j oLajJ^jl ^jj 

J^jAJl L^-O^- 4 U±^° «2»IJ £ J JJ^JI ^-J jlll » "'.'^ a-UL* Lsl _>kl l jjSL> L| i 0 Jj jxJI 

DNA t-iSj^ ij-o n OLki Jj^aJ O-kLJI ^ lU'ii.ij AjLijlaJI a ifl-ij . -^->j-ll f-ij-jj 4-U~jIj-i 



DNA 




DNA 



^L-ILJ (o) Jii. 



\ j Loij dlJ j j ( o Jli) DNA 
._u^»\}Li jl Li J^LaJI I j_A (jj^j La 
^ J£ oj-OiLjJL., DNA 

Jo_J^_ujJI 5Jj-jLo ■ — > ^ ,j ' \ — i j) *\ i 1 

^~ > 1 a j'tf j , A a . V \r 1^ a II A_Lol_\JLo 
. Ja-ijJI ^>j->{ <J»tf^ — «— 1 j JjJ— jVI Ljj 



JaJj ^1 oljj-ojMjJI J^.jj DNA J L^JijjLftj SjLijJ * « o l*^' Sjjn-^ II 

0 ' _' ^ II j; i) "i ~> - J I . o<- 1 . jj| _U_aj M-JI . if I .A" .-■ aMj Lj^LkJI aj-A "■ ftJ l—i K j i Lj^L&JI 

-.1 w .11 Jj.-v II jMlal ^"jj . -.1 w -jM >ll jjj^ *j LMaJI j_' ■ kiUj -ULJ ' < _■ I & U 

JjjiaJI ^j^^j-aJI J^laJLi CjI m ^ II (Jj-C ^-J « A_al j-^ "i n> l ^ jjl jn-tflll ^J^jl <J" a * ^1 3 ntLi 

^| ^ _.U~ iJjLaj-aJI DNA jl -v 1 1 jj-o A.jj)L£ <L.o£ ~--vt »H (Jjl £ i . dJJuj . 

^j"^ -II ^jit Jj- ■ — - II jklj jl L>L« : I o " it I ■ a ■ I DNA ^J&i ( _ s Jt Jj- — - II ^LiL;^ dljj&j 
a .j.^.ill oLajjil ikxul ^ DNA L _ P ai ^JL; j»j ( Lfj ^1 DNA a.j J.-^'a ) ijK II jlja II 
^ DNA ^kl 

J^xJ 4 Maa - °"'-l "•! » I (a * -I Vi > j . I q ". a<- 1 . .1 - Li jl olj^jM-u «^I~«H aia 3..-. 1 

. A_«_a J^L*iJI j^JI DNA j-jLi3 

JjjLhIJI j (^JJI (Ja^JI !(]_>« Oj^i lt^' LjMiJL; l.uTa — J^kiVI — ^^Vl S-i^kJI L*l 
^ylll lj »a II jkjjl olj^l a-d _$-aJI L>!ilikJlj jjJ j.n'i VI ,j_»£> lS jJI ■■! ;l* L>^^ Jj-o I Ur..\ ajlj 
<L>J,^LII ZJLujjJI Jj^j. (j jJI niRNA^j-o a j_i ;S ij^ j^. ^ Li^iLiJI a j-a ^^si . j-ujla. j nj^ II 
DNA pLxJ >_JL5£ .^"imlj (_£jjjJI ,jA/>-t II IJla J3*-; o-^-LJI < ^LxHjj-f-" * j-* ^LiJ 

»1 "> - > ^ij jJI ^J^jVl ^jlt 3^Wj ' j. 1 ;^ -a^- DNA ■ I ■ qj >il j ' *-»-« J-oLiL ^ jJI 

oLoj^iill ^ Ajjii ^ yj ^JhVI I j . ^i.i^i II jJI fjjjj I mRNA ,jj> ^JU ^k. DNA 
^1 RNA LaI n Ji>3*j (j-i U» "i.n'> !*i^a . mRNA ^y> ^lui II Lalj'.-t n 

^ j^jJ>jVI lla ^d""-; jl L>j . JjLxJI LlIa ^ DNA ^ ^''.-^ 11 ^j"^ -'I ; Li3 ^ ^ jJI DNA 

DNA j^ ^jjJ^JI jJUl 11a iiucLA* dJj o«j 
JJI (Polymerase Chain Reaction) (PCR) jl a a DNA ^Ll , A J LJLs. > ■^"■■■.'ji 
jLfjJI ljj» ^ikluijj . 2L»^jjj 5 1*i j J J-°-v; c5-HI (tJ"4 polymerase) ^jjj) »aa^lntj 

. cj! jjJI wiVI DNA £_k3 SLifel iai Sjjax* JjjLS J JiLi. 





Aiflhiy t *u« dna 



■ 

AJjaJLaJI CjLjVjJI lunSj \^AV ^Lt . ^jLaJ jLLj ^l£. 5 Jj I ft oLajjjjj JT^JjJ - ' 

Jj^-oj-A _J-A^ jLaJaVl jLjuo DNA \ \ ~\ jJ j) i^'t t A^LjjI ^-Ij ^^jj^Jj-j J^l ^ I J "k "i * u I < VI 

JfcAil A-il VI ^ kKllI J'j^-* ^LfcH^-^ (^JJI ^jmill ^J^m*jV| . iiKlJI 

(Intcrfcroncs) oljj^^^ijyi ^ir. W»h^^-J ^! oj^W J^>*.^j 

^ * *" jjLfcu-> Vl ^ ■ ■ • -- (J^lj ij^j (jL-^I*Vl (JJ-uj^j Ijj^Iaj VI j^^j^j-fl (3^° RNA ^ H 




^1 1 "i miV A_j_> i i -i II oL-tuljjJI (jl V| < I _i > mi n ~\ II ^jj 'j-i-'j (J*^ U J J-i - * J-^ - ^ ' 

. jj_> I I -i«"ii J^&j 
: 1 j '»» oVLa~<JI jjajJI ^ jL»jVI jLx-o DNA iiiij » » a. 

.j^L^JI j«j jl J^S Ul ^IjjJI JliJI - N 

.^yjLjjJI I |S II 0 SJVI ijia <Li.l*-iJI ^^il j^>VI ^j^jA. r,.~. . Y 

A 8 _i 8 jJI oLajL£JI At-l r,."i i A-jJi I _i oLiS^o ^Lijl. i 

j\ i ^_ya I 0 ilr J,/Tk _i dJj ^ Vjj JjLJVI <LcLu^3 ^ L$-al l-=k"i...V oLajJjl ^LijJ . 0 

j • II ol-UJ-oU <Lo jULo \_i-> JLi.jl J^o ,J^.LxJI wjJj-ill ^j-itljjJI ^jj"^ I ■ II j^fl'ij .ii J 
I^J (j^ 1 '' J^ifJ *JJ [J I 'JO ^ 'II 1 * ^1 La£ -J_' -^l a «H oLlLij ( _ J -S <LoL$JI l _^olj_o"i/l a « ■ I *_a jLLoj 

I * al ■ A~...l I ij »" ^yill j *_J j ° ■ II 5>l "I ■'•II iJ j ajj^. j-aJI oLLjjaJI l Jij j Jj-c AjjLa^ 

oLuLij ^yi ol '»_!■% II Ah j^jj J^ol Ijjj . LajjJi^. ^ o^jj-h^' &i 

Sa^-VI UUI yc pi •.i-iM.VI L.J. 

* J«* I jjjl 3i»Lj-a-ll ^ frLaJI OjjJj jJAj ,->(j ..."i ^lll j A <K"ill ijJLt A jj II 

V.u iiillaJI _^L»jJLj LjJlcljj jl_>j ^lll £t\ ">_>^H 3 ^*" jJI 'Ij.'^ Hj t\ ;"'ll ^jij 
J^i'.i; LJLa. f+ij A jK II ^'ij-^ II ^j'l-k nil Jji». jil j-»£l Of^J' L >^ |1> -' ' .olj^oj^LJI 

*jVI ^jlj>-» ^ A_t_alJ> LMik. ^yjl pi \_i-> II Jii 





^j^JI I4-JI Jjiljl <Cui.VI O-aj La_U£.j < i-i^Lii al i I ,j_a£j jl L$J j^>iLa Li^Li. ^ 0^^' 

Jjjjj *>Li Lo£ 6j^' o- 4 ui*^ j-a-^-VI o jiLJI <aJ>L11I VI ^^Ic i _ f iu^\ ^ jJI 
u- 8 u',A^ 6^-"?" 0-° j' 6-° J^ - * o-° o>»>* u*^ J^- J !-} O^^-WJ' 0^ j**' 

^Jl -.la'M ^ a. ^11 a jja ji ^ 'al .A VI . .Ull 1 g -v . a«.A ^Jl aJui P n't *r;- jjJLfc«aJI f jjJI 

Lij^&JLi-iJI ^j-a Lj^L^ a j a \~ %^ a" ^j^"^ I j II ij-a <_C j ^ * tJLju&j ^, I j i i 1 1 ^j-a I (J 5l lj 

^yjJI St' Lta II ^1 lj a ■ aj I sij a_LaL£ oLjLij ^jJj I q j !»• cd-=ol ^^it ^ »H jLi-jJIj 

JjjLa. ^jja. JUL*. JjOa-j A« La_e jiill ( t (j j-a-a JjjaJI ffll 1 A JjLi ji.Vl ^jl -> II ^j^-J 

LjJ^lkj ^ jj) a_>ki>. «_eL>o ajLa ^LliV j^JJ?- LfJ A-ij i'i^ , 4_]}Lu, dLlia jl Liu^sji jii ^i.LLa 
Ljjj'i^ ill ,jl £-a j . Ij^. Ji'i. A dLlj CijJa. Jl n"i->l ^1 ^LUI ; ? jjtjm I jLaJ aJLxJI 

j] VI .^,L^iVI frbcal ^ JoaO ^1 E-COli ^ jLajVI jLvo DNA j-J C>JaJL*wJI 

^ij <JLija.'VI ^y, ^iVf SjaJ jLuiiVI »mai JiJj Ji»»J jd jl ^ "II ^ C»Ja .11 JJ^iLJI 
.jLiii-VI ui^Lii t> LjJjUa VI sUiJI 6j jLfl j-i-C i.^l t 1 _'j '"^ t II 6 j-A U^AXJ 



^ aLaJjiJI li> Lajjj < DNA ^sj^jJI <jAn-JI ^ ^jjj^> jj ajLit *■! i^yl yl S \ a.Lt 
jit jjL^ \ • jkLt ^yii >jjjtajl ijS-i Ctj 0 l»j < -.1 'al r..~<VI oJI_»jj pi IjaJI (j^ ijta Jl 
I ■ iS -.1 .'ill , a . '. ^ ^j-Sj- I ■_■ a IS* ^yll jji. aLaixJI I D 1 1 ^i^aJ ^yj-ll * ;j " Ci' 'j^H 



Jjj'n.iil jSJI SjLjJJ i I i i.i nil s^ulS ol "ij-%11 aiA o^ 1 *-; ^ \ 0 * * ^\ J i I Cjlj-a Jj JJaJI 

.a_jjLL_^l ^^iljjiVLj a-jL^^U J(j n\ \ (j i^a ij ( _iUII jii^ >_jLi*ul Oa.l) ) _ J j 



>( jVI ^ " a Lfca II a j-A i a ■ a * ^j-o „A^I . a I r..~Q 
1-AfJ (X) j^nj^jiJI ^ i ^-^ j (VV) j»Jj ^1 ( \ ) jJij I fl -> umta 

yjlfi (_jAJIj A a.rtill J^i. < JLLJI J;iJ-" ^j-l^ LaoJOaJi jiJ ^^jjl .jLL^aJI ^ j (^^) f^J 

fj£. J \ i.i -Jl jj i"hilj i v-wLjJI a ^***^a-o^^J I ^^ic ^jJI J^l i«"ifl ol >J"iJ i^j-dUJI a^ui^g I 

(X) >j-,j^>jj£JI Lj l£. ^Lxi; (>JI aJ^j-u/) LA^a jnj(|l l ejj^J' ,^»-" ijf-?-J 

^-j^-A jj im J^-o ^" i ... , a ' J ^ j " i-i jJ-oj ^jlii ill > j i j a II »H j I j ^ "... 1 -J 

.Jjl ui\VI ft 1 1 ^ " II LuaJI 
f*>HH?-" u-° a """-' J 

. SjjLJIj ijLjLtJI i_ijljjJI L _^<=>lj^!iU a ; i, noil cj\ — \ 

a ...^11 . a'.l Uj ^^c. {.LiAtVl j^- » I a . ....^11 ■_■ ^ II A_i^xja — Y 

_>jj)Lsx. J( Jj^-o jjl _j ^jjjUuJI Ax. I lui Jl a « ^ J — >H ^ (_jjijJI ^ jjj^JI ^ SjLklwVI —V 

a Aj jLLo J^-i- o-o A_i^JI oLxiL^JI j^jJaJ A^il jj —1 

>tf> a.Vl A^JI 

I Q Lj UU jjlt J^LiJIj AJjVj J."^ I' ^j-* Aj'^j-all Lta II ^^Xj J^Li. Jui ill (j i ■■■■>■*■ —0 

(jLuAjl j^l "'I Q ' rJ^Sl BftA J£ AJ^ll J Jl I Jjl ^ J ' ^ ^jlj^^- ^ftl Q^JUj J^L^ U*^' I t't^Aj 

.Aj^.j j<_a!iL> JSj mi J£J 5 j^i-a j^ui J;l t J_ > iijJI a j'ij-^l l J^l^. J^o ^ ni » . ^jj* jVI ^^Jc J ~ .i _h_i 
!o~il (^^..-jjjj^^l ' Vjju^j . A_kjlj^ftJI iiljLaj^lt n J^ ^ maAj m liLulj a jJlHi Jajflin 





C = 31% G=23% A = 20% T = 26% 



rRNA-j 



jrjj> DNA -i 
tRNA-^ 
: RNA JLilj^JI SjL»JI O^ -V 

rRNA-j tRNA mRNA-y DNA-i 

jjZl a _i .j/, VI ^Lii.VI oLi jj a ah-i Jl oVl a_o}U a _>iiJI oil£ IjJ-i 

Y £-o 'r-^ r i- v Vi 

: mRNA aJ> oI-uj j !<_>'» II ^ j^t Jil < ">_> »l t jA*a V \ 0-° gjS^j 1 1 

3 



'3, 



-i — i — i — i — i — i — i — i — i — i — i — i — i — i- 

AAATTCCGATTTAC 



mRNA . oLajLh ■'■<!-,_, 
A + C 



T + G 




A=18% C=32% U=18% G=32% 

0 - j^j cLLi J>»i JjC >ii hi ) . JL>lj J i ,jjs *U^»- >Dl <Lil»c j m'ltl djUr ,«j >Hj b »"»£■ Jl ^8 :C w w 

.A-Plj^ll 5 JUL) Ja.c*-j 

(jl ilia' & ^jLijLixJI— 

.SALU. i^LiJIj Lvj JjVl SjLl*JI-j 

.iiii.n A-tjlUlj Alia La. ^jVI SjLjjJI— _A 

.J-iLLall j^j^l ^1 mRNA 4.^ _>3 «.Li5l Vj ^^u, j-h>_>JI > - * b V -\ 

.Jaii a^.1 j j-fj_> J ^Li. mRNA * Jj * ^] »c — Y 

. DNA cjLo j-uj^_ij^JIj I tliSjSj mi a I — V 

• • • 

.^^jj-ol 0 A n-> ^jjijJI fjjjl j^jLuj tRNA j^ljjl j-ic — £ 

.AjjIjjJI A ft.^ill jj^lo J^a_> <_jjJI J^jjj^jJI ^£ ajl if j-A Of^-" — * 
j-^Lxj J ^j-S LvAOaj (jj^j DNA Jojji— N 

a.^ll ^LliLliJ ^jl ^Jl jjLiiJI ^ LoLa Ijjj .kj_>]l oLaj^J ^a±;-Y 

Jjt lillj £aj .^Luij^U ^"ij-»ll (_gj)~i-t«ll aj^ V * JjLxj j.t'i nliull ^'ij-tll (_gj"l-tnll — V 

. ol-L^aJI ^yt Ji I JSC 

■ ij^JJ^^ DNA J_iU"i ^^lx. Ljji'i^ ill 0 A» i Sjji— £ 
.RNA (jj^aJI Lai j"i-> ^^1 oLoj^^iJI ^ ^...i^i Jl ^-1)1 jvj^l Sjiii j 0 

.jjiaill Jj J-l^- ^yit ^LJj A_ijI jjJI SjiiJI ji"n"l —A 

•■lj °^~H aji^uj wju^All -V 






.L$J d ■ II J^lj^jJI 4_il .-.I ■ al'A." — \ • 

i JSL) J j..Tiit,l U : A^w 

J jot.tl kill jLl£ I I I iil'l j U ( V_l ) J >J->-l >^ k >*' 



y 


(') 


DNA ^ ^M^al jjJx. J^jcj-I 

' "1 j r HN A L.jr..J.^i.— . 

)L>\£ y^l^ DNA ^ J^-^ 

Sjjja_a J^LJ ^ DNA ^Jr. J^lXj — J 

V &L^_tl ^jj i_i_>_i_^. 1 _uj j_i_i . Li i ^»_> — _a 
DNA j^ mRNA ^ 
RNAj* DNA ^ • j -3 


DNA £ j-aL ^jJ^I -V 

^1*1^x11 rr Willi — i 

RNA Sj^lL ^1 -V 



RNA 5^ jJ£ jj^j , DNA Sjj^ 
. 4 I ^Jl oljtjt-, ^ DNAj J >JI oUji ^ DNA- V 

.jUiVI jLjl* DNA j o^-f* 11 DNA-j 

Ljj_uSLJtj CiLy^^uJl 4 .li iLjl j^Jl ojU t 4UaL>JI tZiLutjjJl fi'.in i> > ^ 



,'ifJuri nun iu 

.ii J£fl ji ~<UiJ J#d« .iiOJ 5fi Ji *ulb jiS' 



tiiii jl*yi jj^-i jia jyin > y 1 ,j2 ^j-ul "ft- *-t > j * £ 

iWi jjii > 4tflk ji *t*liN JU;i yJ- 
Jfddi tlwVij JiiH\ > M U j w£i 4<y 

■'O^jJ'j 4**^ J^ty jk^'j Ji^V l^ti 

•OHj JLe ^Lj jfJili Ijiifr ^ uMufi jjj j* 
ji j,i ijCS ^ Jj/Jj*> a-jj ^ (*tif i j# Usi ^ ji nf bi jMij^jf 

f. Lafi ^ {LufTI jii jxlli uLt 



1 




i 



4 



-v 

L ' -l. 



